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1.0 INTRODUCTION

Sunoco Inc. (R&M) (Sunoco) and the Pennsylvania Department of Environmental Protection
(PADEP) entered into a Consent Order & Agreement (CO&A) in December 2003 with respect to
Sunoco’s Philadelphia Refinery (Refinery). Sunoco’s Phase | Remedial Plan (Phase | Plan),
dated November 2003, was included as an attachment to the CO&A. In accordance with the
CO&A and Phase | Plan, a Current Conditions Report and Comprehensive Remedial Plan (CCR)
was prepared by Sunoco in June 2004. The Phase | Plan and the CCR divided the facility into
11 Areas of Interest (AQIls), and presented a prioritization of the AQOIs based on specific risk
factors. The AOIls are shown in Figure 1 and 2 of this report. The CCR also presented the
Phase Il remedial approach and schedule to characterize each of the 11 AQOIls, and to conduct
Phase | and Il corrective action activities in accordance with the 2003 CO&A and the Phase |
Plan. Since 2003, Sunoco has completed site characterization activities at six AOls (AQls 1, 4,
5, 6, 8and 9). For each AOI that has been characterized, Sunoco has prepared and submitted a
corresponding Site Characterization Report in accordance with the Revised Phase |l Corrective
Action Activities schedule that was included in the CCR. Based on the Phase Il Corrective
Action Activities Schedule, AQOI 2 along with AQIs 3 and 7 were identified by Sunoco to be
investigated and characterized in 2010.

In April 2004, the PADEP and the United States Environmental Protection Agency (EPA) signed
an agreement entitled “One Cleanup Program Memorandum of Agreement (PA One Cleanup
Program),” which clarifies how sites remediated under Pennsylvania’s Land Recycling and
Environmental Remediation Standards Act (Act 2) program may satisfy EPA’s Resource,
Conservation and Recovery Act (RCRA) corrective action requirements through characterization
and attainment of Act 2 remediation standards. Since November 2005, Sunoco and its
representatives have met with officials of the PADEP and EPA on several occasions to discuss
the applicability of PA One Cleanup Program to the ongoing remedial program for the facility.
Sunoco, PADEP and EPA agreed that the ongoing remedial program can be addressed under
the PA One Cleanup Program. Sunoco submitted a Notice of Intent to Remediate (NIR) on
October 12, 2006 to formally enter the facility into the PA Act 2 Program. The portion of the
Refinery known as the Belmont Terminal was not included in the NIR. A NIR may be submitted
in the future for the Belmont Terminal. The cover letter included with the NIR expressed
Sunoco’s intent to enter the facility into the PA One Cleanup Program. To date,
acknowledgement of formal acceptance into the PA One Cleanup Program has not been
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received by EPA; however, the facility is listed on EPA’s online PA One Cleanup Program list
and is therefore considered to be in the PA One Cleanup Program.

Sunoco prepared a Site Characterization Work Plan (Work Plan) for AOI 2 and submitted the
Work Plan to the PADEP and EPA on March 19, 2010. This Work Plan summarized proposed
activities to be completed to characterize AOI 2 in accordance with the objectives of the CCR.

This Site Characterization/Remedial Investigation Report (SCR/RIR) has been prepared
exclusively for AOl 2 and documents the results of the characterization activities completed in
accordance with the Work Plan. The objective of this SCR/RIR is to document current
environmental conditions at AOI 2 in accordance with the 2003 CO&A, the 2004 CCR and to
evaluate whether the remedial objectives of the CO&A are being met based on the current
conditions.

1.1 Site History and Background

The Sunoco Philadelphia Refinery is located in southwest Philadelphia. The facility has a
long history of petroleum transportation, storage, and processing. The oldest portion of
the facility started petroleum related activities in the 1860's, when the Atlantic Refining
Company established an oil distribution center. In the 1900's, crude oil processing
began and full-scale gasoline production was initiated during World War Il. In addition to
refining crude oil, various chemicals, such as acids and ammonia, were also produced at
the site for a time. Current operations at the Refinery are limited to the production of
fuels and basic petrochemicals for the chemical industry.

AQI 2, also known as the Point Breeze Processing Area, is located on the east side of
the Schuylkill River. AOI2 is bordered by Passyunk Avenue to the north, AOI 1 to the
east, Hartranft Street to the south, and the Schuylkill River to the west (Figures 1 and 2).
AQI 2 encompasses approximately 120 acres, and is covered mainly with impervious
surfaces except for the Short Pier area, the eastern portion adjacent to the tank farms,
and the southeast portion of the AOI 2. Currently, AOI 2 has the only active dock (Short
Pier) for loading/offloading of refined products in the Point Breeze facility. AOIl 2 is
primarily comprised of crude units, hydrodesulfurization units, fluid catalytic cracking
(FCC), reforming, low sulfur gasoline, and alkylation units, sulfur recovery, maintenance
facilities, wastewater treatment plant, parking areas, office buildings, tanks, and
laboratories. There are no current RCRA Solid Waste Management Units (SWMUs) in
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AOIl 2. The current, historic uses/investigations, and approximate limits of impervious
surfaces for AOI 2 are illustrated on Figure A-1 in Appendix A.

Numerous controls that prevent direct contact to subsurface soil and groundwater (i.e.
permits governing excavation, Occupation Safety and Health Administration (OSHA)
restrictions, etc.) apply to AOIl 2. These controls prevent exposure to site COCs as
listed in Table 1. Prior to any work being completed within AOI 2, appropriate work
permits, safety and security measures, etc. must be issued by Refinery personnel.
Operating areas of AOI 2 are located within a secured area to prevent unauthorized
access. Direct contact to deeper site soils (soils greater than two feet beneath the
ground surface) is prevented by Sunoco’s permit process and the associated on-site
procedures and personal protective equipment (PPE) requirements.

Historically the northern area of the AOI 2, which currently consists of office buildings
and paved parking areas, was once used as process areas (Batch Stills) and processed
material storage areas. The area north of the Short Pier was referred to as the Barrel
Wharf. East of the Short Pier is currently an open area that was formerly an electric
cogeneration facility. These area uses and other historic and current site features are
shown on Figure A-1 provided in Appendix A

The existing monitoring well network in AOl 2 includes: 57 existing accessible
shallow/intermediate monitoring wells, one deep (Lower Sand) monitoring well, and two
river gauges. 26 shallow/intermediate and three deep monitoring wells were recently
installed in AOI 2 as part of the site characterization effort in accordance with the Work
Plan.

AQOI 2 also has twelve recovery wells - nine vertical (RW-100, RW-101, RW-102, RW-
103, RW-105, RW-106, RW-110, RW-111, and RW-112) and three horizontal (HW-1,
HW-2, and HW-3), to prevent light non-aqueous phase liquid (LNAPL) from entering the
Schuylkill River via migration along/through the Pollock Street Sewer. A sheet pile wall
was installed near the outlet of the sewer on the south side of the sewer to minimize
tidal influence in the recovery wells adjacent to the river. A well construction summary
of AOI 2 monitoring and recovery wells is included in Table 2.
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Groundwater gauging of select monitoring wells in AOl 2 occurs on an annual basis
during the second quarter of each year. Annual gauging activities and results are
reported to the PADEP and EPA in Quarterly Reports prepared by Sunoco. The annual
gauging data was used in the Work Plan and this report to evaluate groundwater flow
direction and LNAPL occurrence.

1.2 Selection of Compounds of Concern (COCs) and Applicable Standards

The compounds of concern (COCs) for soil and groundwater are listed in Table 1 of this
report. The COCs include all current constituents from the PA Corrective Action
Process (CAP) Regulation Amendments effective December 1, 2001; provided in
Chapter VI, Section E of the PADEP’s Closure Requirements for Underground Storage
Tank Systems, with the exception of select waste oil constituents. These COCs are the
same as those listed in the Work Plan and only differ from those listed in the CCR based
on the addition of two compounds: 1,2,4-trimethylbenze (TMB) and 1,3,5-
trimethylbenzene (TMB). These two compounds were added to the list of COCs based
on PADEP’s recent revisions to the Petroleum Short List of Compounds. The following
sections describe the applicable standards that were used in evaluating the site
characterization data.

Soil

Surface (0-2 feet below ground surface) soil samples were collected at soil boring/well
locations that represents a potential complete direct contact exposure pathway to site
workers (e.g., unpaved areas). These surface soil results were screened against the
PADEP non-residential statewide health soil medium-specific concentrations (MSCs).
As summarized in the CCR, where these MSCs are exceeded, Sunoco evaluated
application of the site-specific remediation standard using either the pathway elimination
or calculated risk-based standard options.

Groundwater

Groundwater sample results were screened against the PADEP non-residential, used-
aquifer (TDS<2,500) statewide health groundwater MSCs. As summarized in the CCR,
where these statewide health MSCs are exceeded, Sunoco evaluated application of the
site-specific remediation standard using either the pathway elimination or calculated
risk-based standard options.
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13 Overview of Investigative Framework and Remedial Approach for AOI 2

The current remediation program for the Refinery is performed under the 2003 CO&A
between PADEP and Sunoco. In April 2004, the PADEP and EPA signed an agreement
entitled “One Cleanup Program Memorandum of Agreement” (One-Cleanup Program),
which clarifies how sites remediated under Pennsylvania’s Act 2 program may satisfy
RCRA corrective action requirements through characterization and attainment of Act 2
remediation standards pursuant to Pennsylvania’s Act 2. On November 22, 2005,
Sunoco and its representatives met with officials of the PADEP and EPA to discuss the
applicability of the Sunoco Philadelphia Refinery to the One Cleanup Program. During
the November 22, 2005 meeting, all parties agreed that the One Cleanup Program
would benefit the project by merging the remediation obligations under the various
programs into one streamlined approach which would be conducted under the existing
2003 CO&A.

As a follow up to the November 22, 2005 meeting, Sunoco submitted a letter dated
December 2, 2005 to EPA and PADEP documenting the discussions at the meeting.
Sunoco submitted a Notice of Intent to Remediate (NIR) for the Refinery, excluding the
Belmont Terminal, to the PADEP on October 12, 2006 and held a public involvement
meeting in South Philadelphia on September 19, 2007. On March 5, 2009, Sunoco and
its representatives met again with EPA to discuss Sunoco Philadelphia Refinery's
remediation progress and path forward under the One Clean-Up Program. As a follow
up to the meeting, Sunoco submitted a letter dated March 11, 2009 to EPA and PADEP
documenting the discussions at the meeting. The major points of this letter are below:

e EPA will provide a formal letter that acknowledges that there is a One Clean Up
Program Agreement with Sunoco and it’s currently operating under one US EPA
ID Number (PAD049791098) for Point Breeze, Girard Point and Schuylkill River
Tank Farm; and

e EPA will add in a Corrective Action Module to the Sunoco-submitted Draft Part B
RCRA Permit. The module will reference the One Clean-Up Program agreement
and the current remediation work being completed under the existing Consent
Order and Agreement between PADEP and Sunoco, Inc.
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There are no areas in AOI 2 that are currently subject to RCRA Corrective Action.

2.0 ENVIRONMENTAL SETTING

AQI 2 is bordered by Passyunk Avenue to the North, AOI 1 to the East, Hartranft Street to the
South, and the Schuylkill River to the West (Figures1 and 2). AOl 2 encompasses
approximately 120 acres.

2.1 Historic and Current Use

Historic Use

Sunoco obtained available historical aerial photographs with coverage of AOI 2 from the
City of Philadelphia Library and reviewed them to identify specific areas for
characterization and to assist in determining previous uses of AOI 2. Aerial photos were
reviewed for the following years: 1930, 1945, 1959, 1965, 1970, 1975, 1980, 1985,
1990, 1995 and 2005. A brief summary of each photograph was provided in the Work
Plan, which was submitted to PADEP and EPA on March 19, 2010.

Historically the northern area of AOI 2, which is currently office buildings and paved
parking areas, were once process areas (Batch Stills) and processed material storage
areas. The area north of the Short Pier was referred to as the Barrel Wharf. East of the
Short Pier is a currently open area that was formerly an electric cogeneration facility.
These historic features are shown on the Figure A-1 in Appendix A.

Currently, AOI 2 has the only active dock (Short Pier) for loading/offloading refined
products in the Point Breeze Facility. The Short Pier is located along the western
boundary of AOI 2. The bulkhead located along the Short Pier area is constructed of
steel and wood which extends to the river bottom, concrete facing and wood decking
that extends a few feet above the Schuylkill Rivers low tide level.

AQI 2 is primarily comprised of crude units, FCC, reforming, low sulfur gasoline and
alkylation units, sulfur recovery, maintenance facilities, wastewater treatment plant,
parking areas, office buildings, tanks, and laboratories. There are no RCRA SWMUs in
AQI 2.
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The Pollock Street Sewer, a stormwater sewer, traverses the central portion of AOI 2
from east to west (Figure 2). The Pollock Street Sewer enters the Refinery along 26"
Street (eastern boundary for AQOI 1) and extends to AOIl 2 western boundary where it
discharges at the Schuylkill River. AOI 2 encompasses approximately 120 acres and is
covered mainly with impervious surfaces except for the Short Pier area and at the
eastern portion adjacent to the tank farms.

2.2 Geology

To further characterize geology beneath AOlI 2, Sunoco advanced 26
shallow/intermediate (fill/alluvium, and Trenton Gravel) monitoring wells ranging in
depths between 18 to 40 feet below ground surface (ft bgs), and three deep (Lower
Sand) monitoring wells ranging in depths between 82 to 100 ft bgs. Soils were
continually logged at each well location and copies of the boring/well construction logs
are included as Appendix B.

To illustrate the geology beneath AOI 2, two geologic cross sections (Figures ba and bb)
trending north-south and east-west were prepared using historic and recently
completed soil boring and well construction logs. The cross section locations are
shown in plan view in Figure 4.

The following paragraphs describe the primary geologic units beneath AOI 2 beginning
with the deepest units to the shallowest units:

Wissahickon Formation — Bedrock beneath the Refinery and AQI 2 is identified as the
Wissahickon Schist. This formation is a metamorphosed greenish-gray micaceous
schist and quartzite. The competent bedrock of the Wissahickon Formation is overlain
by weathered bedrock consisting of micaceous clay, which becomes increasingly sandy
as the degree of weathering lessens and competent bedrock is encountered. Based on
historic and recent deep monitoring well and soil borings completed in AOI 2, the
Wissahickon Schist is located at depths ranging between 82 and 104 ft bgs. The
bedrock depth is illustrated in Figures 5a and 5b.
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Lower/Middle Sand Unit of the PRM - Throughout the majority of the Refinery, the
Wissahickon Formation is overlain by the Lower/Middle Sand, which is the lowest
member of the Potomac-Raritan Magothy (PRM) Aquifer System.

One deep (Lower Sand) groundwater monitoring well (S-72D) existed in AOI 2 prior to
the recent characterization work. Three new deep groundwater monitoring wells (S-
294D, S-302D and S-305D) were installed in AOIl 2 as part of the recent site
characterization activities. The purpose of the additional deep (Lower Sand) monitoring
wells was to obtain geologic information to refine the site conceptual model (SCM) and
obtain groundwater quality data for the Lower Sand aquifer. Based on interpretation of
the geology as shown in Figures 5a and 5b, all deep wells in AOI 2 are screened in the
Lower Sand where the Lower/Middle Clay is present. The Middle Clay Unit, which is
continuous in AOIl 2, creates a divide between the Middle and Lower Sand Units
throughout AQOI 2.

The Lower/Middle Sand beneath AOI 2 typically consists of brown, orange and/or red,
medium to coarse sand and fine to coarse gravel, poorly sorted with coarse rounded
quartzite gravels that grades upward into medium-to-fine sands and contains layers of
silts and clay. The Lower and Middle Sand range in thickness between 15 to 25 feet.
The extent of the Lower Sand beneath AOI 2 is generally consistent with the extent
illustrated by USGS (USGS, 1961).

Middle Clay/Lower — The Middle/Lower Clay is characterized by very low permeability
reddish-brown, brown or gray clays, sandy clays, with trace amounts of organic matter.
The Lower/Middle Clay overlies the Lower/Middle Sand in AOI 2 as shown in Figures ba
and bb. In AOI 2, the Lower/Middle Clay is continuous and is divided by the Middle
Sand Unit.

As shown in Figures ba and bb, the Lower Clay Unit ranges in thickness between 10
feet along the most western extent of AOI 2 (Schuylkill River) to approximately 25 feet
in the eastern portion of AOI 2. The extent of the clay beneath AOI 2 as shown in
Figures ba and bb is generally consistent with the extent illustrated by USGS (USGS,
1961). Plate 20 of the USGS publication includes a geologic cross section of the coastal
plain deposits near AOI 2 and is included in Appendix B of this report.
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Trenton Gravel — Throughout most of the Refinery, the Trenton Gravel typically overlies
the Middle/Lower Clay and Lower Sand with thicknesses up to 80 feet and a typical
thickness of 40 feet. The Trenton Gravel is of Pleistocene Age (Ilce Age; less than
2 million years) and is a very heterogeneous unit comprised of a predominant brown to
gray sand, gravel and minor amounts of clay (Owens and Minard, 1979). As shown in
Figures ba and bb, the Trenton Gravel is differentiated from the fill/alluvium in AOl 2. A
total of 26 shallow/intermediate monitoring wells were advanced into the fill/alluvium
and Trenton Gravel as part of the recent site characterization activities. Generally the
Trenton Gravel ranges in thickness between 5 to 20 feet across AOI 2.

Recent Fill/Alluvium - Fill material in AOI 2 generally consists of various sands and
gravels, cinder ash, brick, wood, and glass. The alluvium deposits in AOI 2 generally
consist of dark brown silts and sands, with trace amounts of clay. Fill/alluvium deposits
exist throughout AOI 2 and range in thickness between 10 and 20 feet.

In addition to the above descriptions, the following general observations can be made
concerning the geology in AOI 2:

e The depth to bedrock beneath AOI 2 is approximately 82 ft bgs;
e The Middle/Lower Sand overlies bedrock throughout AOI 2;
e The Middle/Lower Clay is present and is continuous throughout AQI 2,

e Trenton Gravel is differentiated from the fill/alluvium throughout AOI 2 and
ranges in thickness between 5 to 20 feet; and

e The fill/alluvium materials are present throughout AOI 2 and range in thickness
between 10 to 20 feet.

2.3 Hydrogeology

2.3.1 Groundwater Occurrence and Flow

Groundwater gauging data collected by Stantec Consulting, Inc. (Stantec) in July
2010 was used to generate groundwater flow contour maps for AOlI 2. The
groundwater elevation data from this gauging event is provided in Table 3. Well
construction details for these monitoring wells are provided in Table 2 and
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boring/well construction logs for the newly-installed wells are provided in

Appendix B of this report. Historic boring/well logs for wells installed prior to the

site characterization activities were provided in Appendix D of the CCR.

Groundwater flow within AOI 2 is described below:

Two sets of groundwater contours were created using groundwater
elevations from both the shallow/intermediate and deep (Lower Sand)
wells (Figures 6 and 7);

The Lower/Middle Clay is present throughout AOI 2 and a
shallow/intermediate water table aquifer exists;

Groundwater flow in the shallow/intermediate zone in the central portion of
AQI 2 is generally controlled by recovery wells along the Pollock Street
Sewer. The hydraulic gradient in the fill/alluvium and Trenton Gravel
ranged from 0.001 to 0.097 with an average of 0.018;

Groundwater flow in the shallow/intermediate zone in the northern portion
of AOI 2 is towards the southwest and in the southern portion of AOI 2 is
towards the north-northwest;

Two shallow/intermediate wells (S-110 and SD-1) located in the vicinity of
the Short Pier area show evidence of a perched water table. Because of
these conditions, separate groundwater contours were created for this
area to better represent the perched groundwater conditions;

Beneath the clay in AOI 2, a confined deep (Lower Sand) aquifer exists in
the Lower Sand,

Groundwater flow in the deep (Lower Sand) is towards the south-
southwest with an average hydraulic gradient of 0.0013, generally in the
direction of Schuylkill River; and

Groundwater elevations in the Lower Sand are lower than the
shallow/intermediate zone, indicating a downward gradient.

2.4 Surface Water

No surface water features are located in AOl 2. The nearest surface water body to

AOI 2 is the Schuylkill River which represents the western boundary. A steel and

wooden bulkhead extending to the bottom of the Schuylkill River is present along

portions of the AOI 2 western boundary shown on Figure 3.
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3.0 SITE CHARACTERIZATION ACTIVITIES

The following sections summarize the site characterization activities that were completed in
AQI 2 in support of this SCR/RIR. Site characterization activities were performed between April
and July 2010 by Aquaterra Technologies, Inc. (Aquaterra) and Langan in coordination with
Sunoco. These activities were executed in accordance with the Work Plan.

3.1 Shallow Soil Borings and Sampling

A total of 20 shallow (0-2 ft bgs) soil samples were collected for analysis of site COCs
from unpaved areas within AOI 2. The locations of all soil and monitoring well borings
are shown on Figures 3 and 8. All soil borings were advanced utilizing split-spoon
sampling techniques. Soil borings were advanced to a maximum depth of two feet
below grade at each unpaved location in accordance with the Work Plan. Soil samples
were collected at each soil boring location with a TerraCore sampler. Boring logs
depicting lithology at each soil boring location are provided as Appendix B.

Soil samples were submitted to Lancaster Laboratories, Inc. (LLI) of Lancaster,
Pennsylvania for analysis of site COCs. A summary of the soil analytical results
screened against the PADEP non-residential soil MSCs is provided as Table 4 and the
results are further discussed in Section 4.1 below. A summary of samples with
concentrations above the PADEP non-residential soil MSCs are illustrated on Figure 8.
The analytical reports are provided on a CD in Appendix D.

3.2 Installation of Groundwater Monitoring Wells

Well installation activities were performed between April and July 2010 by Parrat Wolff,
Inc. (PWI) of East Syracuse, New York, Total Quality Drilling (TQD) of Mullica Hill, NJ
and East Coast Drilling (ECDI) of Moorestown, NJ under the direct supervision of
Aquaterra and Langan. The locations of all monitoring wells installed are shown on
Figure 3. Monitoring wells were installed to monitor the shallow/intermediate water
table aquifer above the clay and the deep aquifer beneath the clay. Monitoring wells
were installed and constructed in accordance with the Work Plan. The well installation
activities are discussed in the following sections.
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3.2.1 Fill/Alluvium and Trenton Gravel Groundwater Monitoring Wells

Aquaterra and Langan provided direction and oversight to PWI and TQD to install
26 shallow/intermediate groundwater monitoring wells in AOl 2. One
shallow/intermediate groundwater monitoring well (S-312) was installed along
the western boundary of AOI 1. Due to access constraints, 11 proposed
monitoring wells could not be installed in AOI 2 as originally proposed in the
Work Plan. These wells will be installed as part of the Pollock Street Sewer
investigations and information will be included in the Clean Up Plan for AOI 2.

Monitoring wells were installed and constructed in accordance with the Work
Plan. Prior to the installation of shallow/intermediate monitoring wells, each well
location was cleared for subsurface utilities to a depth of 8 to 10 ft bgs with a
hydro-excavator. Shallow/intermediate wells were advanced by PWI and TQD
utilizing hollow stem augers and split spoon samplers to record lithology. Split
spoon samples were collected at various intervals throughout the borings
typically starting at 8 to 10 ft bgs. Where shallow soil samples were collected,
split spoon samples (from 0-2 ft bgs) were advanced alongside the cleared drill-
hole location. Shallow/intermediate monitoring wells were constructed to
maximum depths between 15 and 40 ft bgs with screen intervals of 10 to 15
feet. Monitoring wells were constructed with either flush mount manhole cover
or with a stickup protective steel casing. Well construction details are provided
in Table 2. Boring logs depicting monitoring well construction details and
lithology are provided as Appendix B.

Following well construction, the monitoring wells were developed in accordance
with the Work Plan.

3.2.2 Lower Sand Groundwater Monitoring Wells

One Lower Sand groundwater monitoring well (S-72D) had existed in AOI 2 prior
to the recent characterization activities. S-72D was installed to a depth of
approximately 100 ft bgs and the screen was set in the lower portion of the
Lower Sand.
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Aquaterra and Langan provided direction and oversight to ECDI to install three
Lower Sand monitoring wells (S-294D, S-302D and S-305D) in AOI 3. The wells
were installed with screened intervals set below the clay and into the Lower
Sand. The purpose of the additional deep wells was to obtain lithologic
information beneath AQI 2 and to characterize groundwater quality of the Lower
Sand.

Prior to installation of the deep monitoring wells, each well location was cleared
for subsurface utilities to a depth of 8 to 10 ft bgs with a hydro-excavator. Deep
wells were advanced by ECDI utilizing hollow stem augers, mud rotary, and split
spoon samplers to record lithology. The three deep wells were installed to
depths ranging between 82 and 99 ft bgs, with well screened intervals of 15
feet. Well construction details are provided in Table 2 and deep soil boring/well
construction logs are provided in Appendix B. Geologic information obtained
from the deep soil borings completed in AOIl 2 was used to prepare geologic
cross sections provided as Figures ba and bb.

3.3 Groundwater Monitoring

On July 13 and 14, Stantec performed monitoring well gauging activities to collect liquid
levels from all accessible wells in AOI 2. A total of 85 accessible monitoring wells, two
river gauges, and eleven recovery wells were gauged for depth-to-water, and if
applicable, depth-to-product in accordance with the Work Plan. All well gauging
readings are summarized in Table 3.

The groundwater monitoring data from Table 3 was used to generate groundwater
contours provided as Figures 6 and 7.

3.4 Groundwater Sampling

In July 2010, Aquaterra performed a complete round of groundwater sampling from 54
accessible monitoring wells in AOI 2. 31 wells were not sampled either due to either
presence of LNAPL, pumps in the wells, absence of water, and/or inaccessibility. All
groundwater sampling activities were completed in accordance with the Work Plan.
The monitoring well sampling summary data sheets are provided as Appendix E.
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Following well purging activities, groundwater samples were collected by lowering a
disposable bailer slowly into the monitoring well to minimize excess agitation. The
bailer was filled with water from the top of the water table and retrieved. Samples
were then collected in laboratory-prepared bottleware and immediately placed on ice.
Samples were submitted to LLI for analysis of site COCs. Once the sample was
collected, the bailer, bailer cord, and nitrile gloves used to obtain the sample were
discarded. Sample date, time, number, and site name were recorded on the chain-of-
custody and in field books. For groundwater samples analyzed for lead, LLI filtered the
samples to analyze for dissolved metals.

The groundwater analytical results for shallow/intermediate wells are presented in
Table 5. The groundwater analytical results for the deep wells are presented in Table 6.
The laboratory analytical reports are included on a CD in Appendix D.

3.5 LNAPL Sampling

During the July 2010 gauging event for AOl 2, 27 monitoring wells in AOl 2 had
measurable LNAPL, ranging in thickness between 0.01 to 3.2 feet. LNAPL samples
from select monitoring wells (S-64, S-109, S-110, S-130, S-138, S-142 and S-158) were
previously collected and characterized as part of the CCR. S-142 was re-sampled as
part of the Work Plan activities. Three new monitoring wells (S-297, S-313, and S-315)
installed as part of the recent site characterization activities contained measurable
LNAPL. Stantec collected a LNAPL sample from these new wells using a direct
sampling method in accordance with the Work Plan. LNAPL samples were packaged in
certified hazardous material shipping boxes and shipped to Torkelson Laboratories
(Torkelson) of Tulsa, Oklahoma for LNAPL characterization. LNAPL characterization data
included product types, density, proportions of product, degree of weathering, and
similarities to other LNAPL samples collected at the Refinery.

Based on the LNAPL characterization performed by Torkelson, LNAPL samples
collected in the above-mentioned monitoring wells were characterized as follows:

e S-64-50% lube oil and 50% middle distillate;
e S-109-50% kerosene, 30% residual oil, and 20% naphtha;
e S-110-50% naphtha, 30% gasoline, 20% kerosene;
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e S-130-100% condensate;

e S-138-90% light lube oil, 10% gasoline;

e S-142-100% residual oil;

e S-158-90% residual oil, 10% naphtha, traces of gasoline;

o S-142-90% heavier material, 10% gasoline;

e S-297 - 75% middle distillate, 15% aviation gasoline, 10% heavier material;

e S-313 - 60% middle distillate, 20% unknown light material, 20% heavier
material; and

e S-315 - 50% middle distillate, 30% unknown light material, and 20% heavier
material.

Appendix H summarizes the LNAPL characterization results from the CCR, the recent
site characterization activities, and includes Torkelson laboratory data packages.

3.6 Surveying Activities

Following completion of well installation and soil boring activities, the newly-installed
monitoring wells and soil boring locations were surveyed by Langan to establish the
location and elevation of the inner and outer casing and ground surface at each point.
All well elevations were determined to the nearest 0.01 foot relative to mean sea level.
All survey activities were performed by a Pennsylvania-licensed surveyor and tied to the
North American Vertical Datum (NAVD) 88 datum. The new survey data for the
monitoring wells is presented in Table 3. This new survey data was used to update the
Geographic Information System (GIS) and site wide database for the Refinery.

4.0 SITE CHARACTERIZATION ANALYTICAL RESULTS

The following sections discuss the analytical results of the site characterization activities
performed in AOI 2.

4.1 Soil Analytical Results

The analytical results of the soil samples collected in AOI 2 are provided in Table 4. All
soil samples were collected between the ground surface and two ft bgs and no
saturated soils were observed at these depths. The soil sample results were screened
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against the PADEP non-residential soil MSCs. Soil sample locations with results above
their respective soil MSCs are shown in Figure 8.

A total of 20 shallow (0-2 ft bgs) soil samples were collected for analysis of site COCs
from areas within AOI 2. COCs detected in soil at concentrations above their respective
non-residential soil MSCs included the following:

e S-298_1-2 — benzene (1,200 ug/kg);
e S-313_0-2 - benzene (620 ug/kg); and
e S-318_1-2 — lead (860 mg/kg).

No other site COCs were detected above their respective non-residential soil MSCs in
all other soil samples collected in AOI 2.

4.3 Groundwater Results

The results of the groundwater samples collected from monitoring wells in AOI 2 are
provided in Tables 5 and 6. The results were screened against the PADEP non-
residential used aquifer (TDS<2,500) groundwater MSCs. Locations with
concentrations above the groundwater MSCs are illustrated in Figure 9. A summary of
the COC concentrations that exceeded their respective PADEP non-residential
groundwater MISCs are presented below:

Shallow/Intermediate Wells

COCs detected in shallow/intermediate wells at concentrations above their respective
PADEP non-residential groundwater MSCs included the following:

e S-294 - 1,2,4-TMB (410 ug/L), 1,3,5-TMB (130 ug/L), benzene (130 ug/L),
chrysene (140 ug/L), naphthalene (8,500 ug/L) and pyrene (380 ug/L);

e S-295 - 1,2,4-TMB (360 ug/L), 1,3,5-TMB (130 ug/L), benzene (1,900 ug/L),
naphthalene (740 ug/L), and lead (1.04 mg/L);

e S-72 —chrysene (14 ug/L);

e S-298-1,2,4TMB (620 ug/L), 1,3,5-TMB (210 ug/L), benzene (90 ug/L), and
naphthalene (190 ug/L);

e S-71 — methyl tertiary butyl ether (MTBE) (440 ug/L);
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e S-108 - chrysene (54 ug/L);

e SD-1-Dbenzene (370 ug/L) and MTBE (22 ug/L);

e S-154 —benzene (12 ug/L) and MTBE 31 (ug/L);

e S-153 —benzene (7 ug/L) and chrysene (8 ug/L);

e S-300 - benzene (14 ug/L) and MTBE (81 ug/L);

e S-301 —benzene (9 ug/L);

e S-48 —chrysene (75 ug/L), phenanthrene (1,900 ug/L), and pyrene (340 ug/L);

e S-165-benzene (88 ug/L) and MTBE (71 ug/L);

e S-303 - benzene (6 ug/L);

e S-314 — phenanthrene (1,900 ug/L);

o S-251-1,2,4-TMB (68 ug/L), 1,3,5-TMB (48 ug/L), and benzene (370 ug/L);

e S-252-1,2,4-TMB (140 ug/L), 1,3,5-TMB (42 ug/L), and benzene (1,300 ug/L);
and

e S-306-1,2,4TMB (40 ug/L), 1,3,5-TMB (52 ug/L), benzene (740 ug/L), and
naphthalene (670 ug/L).

Deep (Lower Sand) Wells

Only one deep well (5-294D) exhibited a naphthalene concentration of 140 ug/L,
exceeding its groundwater MSC. All other samples results were below the MSCs.

4.4 LNAPL Characterization Results

During the July 2010 gauging event, 27 wells in AOI 2 had measurable LNAPL, ranging
between 0.01 to 3.2 feet. Previous LNAPL characterization data for wells S-64, S-109,
S-110, S-130, S-138, S-142, and S-158 was obtained from the CCR and monitoring wells
S-297, S-313, and S-315 was obtained as part of the SCR/RIR activities. Appendix H
summarizes the LNAPL characterization results from the CCR, the recent site
characterization activities and includes Torkelson laboratory data packages. Based on
the LNAPL characterization performed by Torkelson, LNAPL mixtures are present in AOI
2 as described in Section 3.5.

LNAPL modeling, using the APl model was completed as part of the 2004 CCR to
evaluate specific volume and LNAPL mobility for product in some of these wells. Based
on the LNAPL type, absence of LNAPL in the surrounding wells, groundwater flow
direction, location of the bulk head/sheet pile wall, the Pollock Street Sewer Total Fluids
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5.0

Recovery System, and the LNAPL modeling performed as part of the CCR, indicates
that LNAPL in these wells is stable and or controlled. LNAPL observed along the
Pollock Street Sewer will be further evaluated as part of the Clean Up Plan for AOI 2.
No additional LNAPL modeling was completed as part of this SCR/RIR.

REMEDIAL SYSTEM UPDATE

5.1 Pollock Street Sewer

The Pollock Street Sewer Total Fluids Recovery System is the only active remedial
system in AQOI 2. The Pollock Street Sewer Total Fluids Recovery System consists of
total fluids (groundwater and LNAPL) recovery from nine vertical recovery wells (RW-
100, RW-101, RW-102, RW-103, RW-105, RW-106, RW-110, RW-111, and RW-112) and
three horizontal recovery wells (HW-1, HW-2, and HW-3) along Pollock Street Sewer.
The Total Fluids Recovery System was installed to prevent LNAPL from entering the
Schuylkill River via the Pollock Street Sewer and surrounding backfill around the sewer.
A sheet pile wall was installed in the area of the Pollock Street Sewer outfall system in
order to minimize tidal influence in RW-104 through RW-109. A tide gate system was
installed on the Pollock Street Sewer outfall to minimize tidal flux within the sewer.

The original horizontal well (HW-1) was installed in July 2004 along the north side of the
Pollock Street Sewer from RW-103 to approximately 100 feet west of RW-101. In
2006, two additional horizontal wells (HW-2 and HW-3) were installed from RW-103 to
the intersection of Pollock Street and 16th Street. Groundwater and LNAPL from the
system discharge directly into a Benzene Waste Operations National Emission
Standards for Hazardous Air Pollutants-controlled sewer and are processed through the
Point Breeze Processing Area Wastewater Treatment Plant.

The Pollock Street Sewer outfall is visually monitored two times per day and field
observations are recorded. Sunoco maintains spill control equipment (absorbent booms
and sweeps) around the tide gate area to minimize and prevent release of fugitive
LNAPL into the Schuylkill River. Qutfall cleaning, including the changing of sorbents and
removal of any fugitive LNAPL from the outfall, is performed twice weekly at minimum.
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Sunoco has established a focus group of consultants and contractors to evaluate the
Pollock Street Sewer and the performance of the existing total fluids extraction system
with respect to the occurrence and migration of LNAPL. Investigation activities
completed by this group included the following:

e Sewer video inspection;
e Survey of wells and other site features along the sewer;

e Groundwater and LNAPL data collection and trend evaluation (historic and recent
data) along the sewer;

o Recovery well operation data collection;
e Gauging of water levels and LNAPL in wells along the sewer; and

e Creation of a sewer area cross section.

The sewer area cross section is included as Figure 11 in this report. Based on the
results of the focused sewer investigation work and recent site characterization
activities in AOI 2, Sunoco intends to further investigate the occurrence of LNAPL in the
vicinity of the sewer and the performance of the existing pumping systems. This
information will be provided in the Clean Up Plan for AOI 2. Specific areas to be further
investigated include:

e 869 Unit Ares;

e C-Header Area (NW 869 Unit);

e SW 868 Unit OBL Areg;

e 14 Pumphouse Areg;

e The Hill (9" and Pollock) Area;

e Former Tank 1515/1508 Area; and

e Short Pier Area.

5.2 Short Pier Total Phase Extraction System

The Short Pier total phase extraction system is an inactive remediation system located
along the western boundary of AOI 2. This multi-point total phase extraction system
has been out of operation since 2005 when the system was removed based on the
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absence of LNAPL. Since 2005, there has been no evidence of LNAPL migration to the
Schuylkill River at the Short Pier area.

6.0 FATE AND TRANSPORT ANALYSIS

The following sections describe fate and transport modeling activities performed as part of AOI
2 site characterization.

6.1 Soil

No fate and transport modeling was completed for the soil analytical results since the
only potential exposure pathway to shallow soil is by direct contact. The soil-to-
groundwater pathway is evaluated through evaluation of groundwater data. Potential
exposure pathways for AOI 2 are discussed in detail in Section 8.0.

6.2 Groundwater

Fate and transport modeling was completed for wells that exhibited concentrations of
COCs above their respective PADEP non-residential groundwater MSCs in AOI 2. This
modeling approach is considered a worst case scenario. Results of the July 2010
groundwater sampling indicated that one metal (lead) and eight organic compounds
including benzene, 1,2,4-trimethlybenzene (1,2,4-TMB), 1,3,5-trimethlybenzene (1,3,5-
TMB), MTBE, chrysene, naphthalene, phenanthrene, and pyrene were detected above
their respective PADEP non-residential groundwater MSCs in wells in AQOI 2.

Due to the proximity of the AOI 2 site boundary to many of these sampled locations, the
potential for off-site migration from AOIl 2 was evaluated by performing fate and
transport modeling using the Quick Domenico (QD) model. The fate and transport
modeling was completed to evaluate whether the groundwater conditions above MSCs
would reach either the boundary of the Refinery or the Schuylkill River. The QD Version
2 spreadsheet model and either PADEP default or site-specific data were used to
perform the fate and transport calculations.

A more detailed description of QD model input parameters and results are also
presented in Appendix F. Input and result summary spreadsheets for each monitoring
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well modeled are included in Appendix F The results of the QD screening are located in

Table F.24. A comparison between the model-predicted downgradient transport

distance and the distance to the nearest property boundary and/or surface water

receptor (Schuylkill River) is also included in these tables.

The QD modeling results indicated the following:

The groundwater with concentrations above their respective groundwater MSCs in
eleven shallow/intermediate wells (S-153, S-154, S-251, S-252, S-300, S-301, S-303,
S-306, S-314, S-48 and S-72) and in one deep well (S-294D) is not predicted to
migrate beyond the AOI 2 boundary;

One monitoring well (S-165) contains concentrations of benzene and one monitoring
wells (S-294) contain concentrations of 1,2,4-TMB, 1,3,5-TMB and benzene that
have the potential to reach the AOl 2 boundary and migrate into AOIl 1.
Concentrations of these compounds above their respective groundwater MSCs are
not predicted to reach the eastern boundary of AOI 1 based on the QD modeling;
Groundwater in wells S-314, S-251, S-252, S-306, and S-303 is within the
groundwater capture zone of the Pollock Street Sewer Total Fluids Recovery
System;

Chrysene in S-108, 1,2,4-TMB, 1,3,5-TMB and benzene in S-298, MTBE in S-71 and
benzene in SD-1 were predicted not to attenuate to a concentration below their
groundwater MSCs by the time they reached the AOI 2 western boundary (Schuylkill
River). Since there are no 25 PA Code, Chapter 93 Aquatic Life Criteria for chrysene,
1,2,4-TMB, 1,3,5-TMB, and MTBE, surrogate compounds were used. For VOCs,
benzene was selected as a surrogate because it had the lowest fish and aquatic
criteria from all VOCs detected at the site. For SVOCs, phenanthrene was selected
as a surrogate because it had the lowest fish and aquatic criteria for SVOCs
detected at the site;

QD modeled benzene concentration in monitoring well S-298 (12 ug/L) are below
both the benzene acute and chronic fish criterion of 640 ug/L, and 130 ug/L,
respectively;

QD modeled benzene concentration in SD-1 (251 ug/L) is below the benzene acute
fish criterion of 640 ug/L, but above the chronic fish criterion of 130 ug/L. Therefore,
a surface water screening concentration (waste load allocation) for benzene was
calculated for SD-1 using PENTOXSD modeling;
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e QD modeled chrysene concentrations in S-108 (4.17 wug/L) is below the
phenanthrene (the surrogate constituent used at the site for the SVOCs) acute fish
criterion of 5 ug/L, but above the chronic fish criterion of 1 ug/L. Therefore, a
surface water screening concentration (waste load allocation) for chrysene was
calculated for S-108 using PENTOXSD modeling;

e QD modeled MTBE concentrations in S-71 (170 ug/L) is below the benzene (the
surrogate constituent used at the site for the VOCs) acute fish criterion of 640 ug/L,
but above the chronic fish criterion of 1 ug/L. Therefore, a surface water screening
concentration (waste load allocation) for MTBE was calculated for S-108 using
PENTOXSD modeling;

¢ QD modeled benzene concentration in S-295 (40 ug/L) is below both the benzene
acute fish criterion of 640 ug/L and chronic fish criterion of 130 ug/L; and

e | ead concentrations in monitoring well S-295 (338 ug/L) is above both the acute fish
criterion of 65 ug/L and the chronic fish criterion of 2.5 ug/L. Therefore, a surface
water screening concentration (waste load allocation) for lead was calculated for S-
295 using PENTOXSD modeling.

6.3 Surface Water

To evaluate whether the potential exists for dissolved phase concentrations in
groundwater would impact the Schuylkill River, surface water screening concentrations
(waste load allocations) for benzene, MTBE, chrysene and lead were calculated for SD-
1, S-71, S-108, and S-295, respectively, using the PENTOXSD modeling (Appendix F).

Aquifer parameters were entered into the groundwater flow equation to calculate the
volumetric aquifer discharge to the Schuylkill River. The hydraulic conductivity, hydraulic
gradient and cross sectional area was taken directly from the SD-1, S-71, S-108 and S-
295 QD simulations.

The PENTOXSD derived groundwater to surface water screening standard (wasteload
allocation) for benzene is 12,412 ug/L, MTBE is 122,599 ug/L, chrysene is 114 ug/L and
for lead is 18,726 ug/L. The predicted concentrations for these COCs (as described in
Section 6.2 above) are all below the calculated surface water screening concentrations
and therefore do not pose a significant risk to surface water quality in the Schuylkill
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River. PENTOXSD input and output files are presented in Tables F.30 through F.41 in
Appendix F.

6.4 LNAPL

Based on the LNAPL type and mobility, degree of severe LNAPL weathering, absence
of LNAPL in the surrounding wells, groundwater flow/gradients, the Pollock Street
Sewer Total Fluids Recovery System, bulk head/sheet pile wall restricting
shallow/intermediate groundwater flow to Schuylkill River, and the LNAPL modeling
performed as part of the CCR, LNAPL in wells in AOI 2 is considered to be stable and/or
controlled. LNAPL recovery in the area of the Pollock Street Sewer will be further
evaluated as part of the Clean Up Plan activities for AOI 2.

6.5 Vapor Intrusion to Indoor Air

The occupied buildings (potential indoor air receptors) located in AOI 2 are illustrated on
Figures 8, 9, 10, and A-1 in Appendix A. All of the buildings are operated by Sunoco and
regulated by OSHA.

To evaluate the vapor intrusion into indoor air pathway for all occupied buildings in AOI
2, soil and groundwater data collected during the site characterization activities were
screened against the non-residential EPA/PADEP default OSHA residential permissible
exposure limits (PELs) volatilization into indoor air screening values, published in the
PADEP’s final guidance on vapor intrusion into buildings from groundwater and soil
under the Act 2 Statewide Health Standard (July 2003). The OSHA PEL soil screening
values were selected as appropriate because the site and its industrial operations are
regulated by OSHA.

With the exception one soil sample (S-298_1-2), results of the screening evaluation
indicated that no soil or groundwater analytical results in AOl 2 exceeded the non-
residential EPA/PADEP default screening values or the OSHA PEL screening values.
The nearest occupied building (Bio/BFW Unit) to the soil sample location with the soil
vapor screening exceedance is approximately 20 feet away. Based on the close
proximity of S-298_1-2 to the Bio/BFW Unit building, and since there are no monitoring
points between S-298_1-2 and this building, and the building is not under positive
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pressure, further evaluation of the potential vapor intrusion into indoor air pathway for
this building will be completed by Sunoco by the collection of soil gas samples.

LNAPL present in the monitoring and recovery wells in AOI 2 is located more than 100
feet away from the potential indoor receptors and there are no known preferential flow
pathways connecting the LNAPL areas to the buildings. Therefore, no further evaluation
of the potential vapor intrusion into indoor air pathway from LNAPL is required.

7.0 SITE CONCEPTUAL MODEL

A preliminary SCM for the Refinery, including AOI 2, was presented in the CCR. Data collected
from the site characterization activities performed in AOI 2 were used to refine the SCM for
this area. The revised SCM for AOI 2 is described below:

71 Description and Site Use

The following summarizes the site description and use in AOI 2:

e AQOIl 2, also known as the Point Breeze Processing Area, is bordered by
Passyunk Avenue to the north, AOI 1 to the east, Hartranft Street to the south,
and the Schuylkill River to the west (Figure 1 and Figure 2);

e AQOl 2 encompasses approximately 120 acres, and is covered mainly with
impervious surfaces except for the Short Pier area and at the eastern portion
adjacent to the tank farms;

e Currently, AOI 2 has the only active dock (Short Pier) for loading/offloading of
refined products in the Point Breeze facility;

e AOQOI 2 is primarily comprised of crude units, hydrodesulfurization units, cracking
and alkylation units, sulfur recovery, maintenance facilities, wastewater
treatment plant, parking areas, office buildings, and laboratories;

e Access to AOI 2 is restricted by the Schuylkill River, fencing, and by security
measures; and

e Prior to any work being completed within AOI 2, appropriate work permits,
safety and security measures (i.e. permits for excavation, OSHA restrictions,
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7.2

etc.) must be issued by Refinery personnel. These controls prevent exposure to
AQI 2 COCs.

Geology and Hydrogeology

The following summarizes the geology and hydrogeology in AOI 2, from the bedrock to

ground surface:

Geology

The depth to bedrock beneath AQOI 2 is approximately 82 ft bgs;
The Middle/Lower Sand overlies bedrock throughout AQOI 2;
The Middle/Lower Clay is present and is continuous throughout AOI 2,

Trenton Gravel is differentiated from the fill/alluvium throughout AQI 2, and
ranges in thickness between 5 to 20 feet.

Hydrogeology

The Lower/Middle Clay is present throughout AOI 2, and a shallow/intermediate
water table aquifer exists above the clay;
Groundwater flow in the shallow/intermediate zone in the central portion of AOI 2
Is generally captured by vertical and horizontal recovery wells along the Pollock
Street Sewer,
Groundwater flow in the shallow/intermediate zone in the northern portion of
AOQOI 2 is towards the southwest and in the southern portion of AOI 2 is towards
the north-northwest;
Two shallow/intermediate wells (S-110 and SD-1) located in the vicinity of the
Short Pier area show evidence of a perched water table;
Beneath the clay in AOI 2, a confined deep (Lower Sand) aquifer exists in the
Lower Sand;
Groundwater flow in the Lower Sand towards the south-southwest, generally in
the direction of Schuylkill River; and
Groundwater elevations in the Lower Sand are lower than the
shallow/intermediate zone, indicating a downward flow gradient exists.
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7.3

Compounds of Concern (COCs)

The following summarizes relevant information concerning COCs in AOI 2:

Two COCs were detected in shallow soil at concentrations above their
respective non-residential soil MSCs: benzene (5-298_1-2 and S-313_0-2), and
lead (S-318);

One metal (lead) and eight organic compounds including benzene, 1,2,4-TMB,
1,3,6-TMB, MTBE, chrysene, naphthalene, phenanthrene, and pyrene were
detected above their respective PADEP non-residential groundwater MSCs; and

One COC (naphthalene in S-294D) was detected in groundwater in the Lower
Sand aquifer at a concentration above the respective PADEP non-residential

groundwater MSC.

The exposure assessment completed for AOI 2 COCs is discussed in Section 8.0.

74

LNAPL Distribution and LNAPL Mobility

The following summarizes relevant information concerning LNAPL distribution in AOI 2:

7.5

Measurable LNAPL was detected in 27 wells;

Based on LNAPL modeling performed for the CCR, the LNAPL type,
groundwater flow/gradients, the absence of LNAPL in the surrounding wells, the
Pollock Street Sewer Total Fluids Recovery System, and the occurrence of
LNAPL in these wells over time, it appears the LNAPL plume is delineated and
controlled, and the potential for migrating LNAPL to reach a site boundary is
minimal; and

LNAPL recovery along the Pollock Street Sewer will be further evaluated as part
of the Clean Up Plan for AOI 2.

Fate and Transport of COCs

No fate and transport modeling was completed for the soil analytical results exceeding
the soil MSCs because the soil-to-groundwater pathway was established through the

evaluation of groundwater data.
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Fate and transport modeling using the QD model was completed for each of the wells

that exhibited concentrations of COCs above their respective PADEP non-residential

groundwater MSCs to evaluate the potential for off-site migration of dissolved phase

COCs in groundwater.

The modeling results indicated the following:

The groundwater concentrations above their respective groundwater MSCs in
eleven shallow/intermediate wells (S-153, S-154, S-251, S-252, S-300, S-301, S-303,
S-306, S-314, S-48 and S-72) and in one deep well (S5-294D) are not predicted to
migrate beyond the AOI 2 boundary;

Monitoring well S-165 contained concentrations of benzene and monitoring well S-
294 contained concentrations of 1,2,4-TMB, 1,3,5-TMB and benzene that have the
potential to reach the AQOI 2 boundary and migrate into AOl 1, however these
compounds above the groundwater MSCs are predicted not to reach the Refinery
boundary;

Groundwater in wells S-314, S-251, S-252, S-306, and S-303 are within the
groundwater capture zone of the Pollock Street Sewer Total Fluids Recovery
System;

Chrysene in S-108, 1,2,4-TMB, 1,3,5-TMB and benzene in S-298, MTBE in S-71 and
benzene in SD-1 were predicted not to attenuate to a concentration below their
groundwater MSCs by the time they reached the AOI 2 western boundary (Schuylkill
River). Since 25 PA Code, Chapter 93 Aquatic Life Criteria for chrysene, 1,2,4-TMB,
1,3,5-TMB and MTBE were not developed, surrogate compounds criteria (the
constituents with the lowest criteria within the VOC/SVOC group) were used;

QD modeled benzene concentration in S-298 (12 ug/L) is below both the benzene
acute and chronic fish criterion of 640 ug/L, and 130 ug/L, respectively;

QD modeled benzene concentration in SD-1 (251 ug/L) is below the benzene acute
fish criterion of 640 ug/L, but above the chronic fish criterion of 130 ug/L. Therefore,
a surface water screening concentration (waste load allocation) for benzene was
calculated for SD-1 using PENTOXSD modeling;

QD modeled chrysene concentration in S-108 (4.17 ug/L) is below the phenanthrene
(the surrogate constituent used at the site for the SVOCs) acute fish criterion of 5
ug/L, but above the chronic fish criterion of 1 ug/L. Therefore, a surface water
screening concentration (waste load allocation) for chrysene was calculated using
PENTOXSD modeling;
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QD modeled MTBE concentration in S-71 (170 ug/L) is below the benzene (the
surrogate constituent used at the site for the VOCs) acute fish criterion of 640 ug/L,
but above the chronic fish criterion of 1 ug/L. Therefore, a surface water screening
concentration (waste load allocation) for MTBE was calculated using PENTOXSD
modeling;

QD modeled benzene concentration in S-295 (40 ug/L) is below both the benzene
acute fish criterion of 640 ug/L and chronic fish criterion of 130 ug/L; and

QD modeled lead concentration in monitoring well S-295 (338 ug/L) is above both
the lead acute fish criterion of 65 ug/L and the chronic fish criterion of 2.5 ug/L.
Therefore, a surface water screening concentration (waste load allocation) for lead
was calculated for S-295 using PENTOXSD modeling.

The results of the modeling as it relates to site receptors is further discussed in Section
7.6 below.

7.6

Potential Migration Pathways and Site Receptors

The following summarizes the relevant information concerning the potential migration

pathways and site receptors for AOI 2:

Operating areas of AOl 2 are located within a secured area to prevent
unauthorized access. Direct contact to site soils (soils greater than two feet
beneath the ground surface) is governed by Sunoco’s on-site procedures and
personal PPE;

No human health receptors to groundwater exist for the Refinery based on on-
site safety procedures and PPE requirements;

Based on the vapor intrusion evaluation completed (Section 6.5 of this report),
there are no complete exposure pathways from groundwater, soil or LNAPL into
indoor air at the onsite receptors, with exception of benzene in S-298_1-2 and
the nearby Bio/BFW Unit Building;

Sunoco intends to further evaluate the potential vapor intrusion into indoor air
pathway for the Bio/BFW Unit Building via soil gas sampling;

LNAPL observed in wells in the vicinity of the Pollock Street Sewer will be
further evaluated in the AOI 2 Clean Up Plan; and
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e Based on the fate and transport modeling using QD model, six constituents
(benzene, 1,2,4-TMB, 1,3,5-TMB, MTBE, chrysene and lead) at five wells (SD-1,
S-71, S-108, S-295 and S-298) have the potential to reach the Schuylkill River at
levels above their groundwater MSCs. Since the predicted concentrations for all
constituents that exceeded their respective groundwater MSCs at the Schuylkill
River are below the wasteload allocation limit calculated using the PENTOXSD
model, these COCs in groundwater do not pose a significant risk to surface
water quality in the Schuylkill River.

8.0 HUMAN HEALTH EXPOSURE ASSESSMENT/RISK ASSESSMENT

Based on the current and future intended non-residential site use, an exposure assessment
was conducted for all compounds which exceeded the non-residential statewide health
standards in AOIl 2. Potential human health exposures for the Refinery are for an industrial
worker scenario. The media evaluated included groundwater, surface soil (less than two feet
below grade), and subsurface soil (greater than two feet below grade).

As described in Section 6.5, the benzene concentration detected in soil sample S-298_1-2
requires further evaluation for the potential vapor intrusion into indoor air pathway. Otherwise,
no, further evaluation of the vapor intrusion pathway is required based on the lack of complete
exposure pathways.

The potential direct contact pathway for soil (greater than two feet), groundwater and LNAPL
under the industrial scenario is eliminated through Sunoco’s established excavation procedures,
PPE requirements and soil handling procedures described in Appendix K of the CCR. However,
because direct contact to surface soils could occur outside of excavation activities, shallow soil
samples were collected in non-paved areas of AOI 2 to assess this potential exposure pathway.

The following table serves as a summary of potential exposure pathways that can be
reasonably expected under the current and intended future non-residential use for AOI 2. The
table lists potentially contaminated media, potential receptors for these media, and a summary
of whether any potentially complete exposure pathways exist at AOI 2 from the media to these
receptors.
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Exposure Pathway Evaluation Summary
Conlt\;lagr:jlir;ated Residents Workers Day Care Construction  Trespassers Recreation Food
Groundwater NA Not NA No® No NA NA
Air (indoor) NA No® NA No® No NA NA
Soil <2 feet bgs. NA Yes NA Yes No NA NA
Soil >2 feet bgs. NA No“ NA No® No NA NA
Surface Water NA No® NA No® NA NA NA
Sediment NA NA NA NA NA NA NA
LNAPL NA No™ NA No® NA NA NA
Notes:

(1
(2)
3)

(4)
(5)

No complete groundwater or LNAPL pathways exist for workers that are not addressed through on-site procedures and
PPE.

No complete groundwater or LNAPL pathway exists for construction workers due to PPE requirements and Standard
Operating Procedures.

No complete pathway to indoor air exists based on the evaluation described in Section 6.5.

No complete pathway exists for site soil > 2 feet deep due to PPE requirements and Standard Operating Procedures.

No complete pathway exists for surface water due to PPE requirements and Standard Operating Procedures.

Na - Not applicable

No -

No potential complete exposure pathway

Yes — Potential complete exposure pathway

A more detailed evaluation of each of these potential exposure pathways is presented in the

following sections by media.

8.1 Surface Water

The nearest surface water body to AOI 2 is the Schuylkill River which borders the
western boundary of AOI 2. Based on groundwater flow and results of the fate and
transport modeling for wells where groundwater COCs were above their respective
groundwater MSCs have the potential to reach the Schuylkill River at concentrations
above the 25 PA Code, Chapter 93 Aquatic Life Criteria. To further evaluate this
potential pathway, waste load allocations for benzene (12,412 ug/L), (MTBE 122,599
ug/L), chrysene (114 ug/L) and lead (8,726 ug/L) were calculated using the PENTOXSD
model. The predicted QD modeled concentrations at the Schuylkill River for benzene
(251 ug/L), MTBE (170 ug/L), chrysene (4.17 ug/L) and lead (338 ug/L) were calculated.
These QD predicted values are below the calculated waste load allocations, and
therefore do not pose a significant risk to surface water quality in the Schuylkill River.
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8.2

Surface Soils (0-2 Feet Below Ground Surface)
8.2.1 Soil-to-Groundwater

The soil-to-groundwater pathway is being addressed through the groundwater
pathway discussed in Section 8.3.

8.2.2 Direct Contact Exposure

Shallow soil samples collected and analyzed as part of the AOI 2 site
characterization activities exhibited concentrations of benzene and lead above
their respective non-residential direct contact soil MSCs. In accordance with
Section IV of the PADEP’s Technical Guidance Manual, site-specific standards
for lead and benzene were calculated using PADEP default intake parameters for
an onsite worker and a risk level of 10*. For calculating a site-specific standard
for on-site workers exposed to lead, Sunoco used the Society of Environmental
Geochemistry and Health (SEGH) model used by PADEP to develop the non-
residential soil MSCs.

The calculated risk-based site-specific standards presented in Appendix G are as

follows:
Calculated Site-Specific Standard
Compound
(mg/kg)
Benzene 2,160
Lead 3,140

Concentrations of benzene and lead detected in the surface soil samples
collected in AQOI 2 were below the calculated site specific standards and,
therefore, risk to an on-site worker due to direct contact exposure is considered
to be within the acceptable Act 2 range.

The site-specific standard for lead based on the SEGH model presented in
Appendix G was calculated to be 3,140 mg/kg for a worker. To develop a site
specific criteria for lead, some of the parameters used by the PADEP were
updated in consideration of site-specific conditions and updated lead data
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collected from recent studies. These parameters are discussed in detail in
Appendix G. Concentrations of lead detected in the surface soil samples
collected in AOI 2 are below the site-specific standard, and, therefore, risk to an
on-site worker due to exposure is considered minimal.

In addition to calculating the site-specific standards for benzene and lead, the
cumulative risk of exposure was also calculated. Lead exposure is dependent on
the blood/lead concentration and not risk based; therefore, lead could not be
incorporated into the cumulative risk calculation. The total cumulative risk is the
combined risk of exposure to the concentrations of carcinogenic compounds
(benzene). In accordance with the TGM, the total cumulative risk can not
exceed 10* and the total cumulative hazard index can not exceed 1.

As presented in Table G-6 of Appendix G, the cumulative hazard index for
exposure to the non-carcinogenic compounds is less than the PADEP's
requirement of 1.0. As presented in Table G-3, the total cumulative risk of
exposure to the carcinogenic compounds in AOI 2 is 1.17E-Y, and therefore, no
remedies are required for AOI 2 to address direct contact to benzene in soil.

8.3 Groundwater

Results of the July 2010 groundwater sampling indicates that one metal (lead) and eight
organic compounds, including: benzene, MTBE, 1,2,4-TMB, 1,3,5-TMB, chrysene,
naphthalene, phenanthrene and pyrene were detected above their respective
groundwater MSCs. Previous investigations (URS, 2002) verified that no groundwater
monitoring wells located within 1.5 miles of the Refinery are used for drinking water or
agricultural use. Also, there are no complete direct contact exposure pathways for
groundwater within AQOI 2 because of on-site Refinery safety procedures and required
PPE.

Based on the completed fate and transport modeling, the only dissolved phase COCs in
groundwater that have the potential to extend off-site, along the western boundary of
AOQOI 2 are benzene, 1,2,4-TMB, 1,3,5-TMB, MTBE, chrysene, and lead. Benzene in well
SD-1, MTBE in S-71, chrysene in S-108 and lead in S-295 have the potential to reach
Schuylkill River at concentrations exceeding the 25 PA Code, Chapter 93 Aquatic Life



Site Characterization/Remedial Investigation Report September 29, 2010
Area of Interest 2 Page 33
Sunoco Philadelphia Refinery

Criteria. Based on further evaluation of this condition as described in Section 8.1, there
appears to be no unacceptable risk to ecological receptors in the Schuylkill River.

8.4 LNAPL

There are no complete direct contact exposure pathways to LNAPL within AOI 2
because of on-site procedures and required PPE.

8.5 Vapor

The results of the screening evaluation using the PADEP’s guidance indicated that no
soil or groundwater analytical results in AOl 2 exceeded the non-residential EPA/PADEP
OSHA PEL screening values, with the exception of one soil sample location (S-298_1-2).
Because the nearest occupied building (Bio/BFW Building) to this sample location is
approximately 20 feet away, Sunoco intends to further evaluate the potential vapor
intrusion into indoor air pathway for this building.

Wells with LNAPL in AQOI 2 are located more than 100 feet away of the potential indoor
receptors, and therefore no further evaluation of the potential vapor intrusion into indoor
air pathway for these buildings is required.

9.0 ECOLOGICAL ASSESSMENT

The majority of AOI 2 is impervious surfaces as shown in Figure A-1 in Appendix A. Some
areas are covered by soil and gravel, however they are not likely to serve as a breeding area,
migratory stopover, or primary habitat for wildlife. In 2002, a survey of endangered, threatened
and special concern wildlife was conducted by reviewing maps provided at the Pennsylvania
Department of Conservation and Natural Resources. No endangered, threatened or special
concern wildlife were identified using these maps or during historical investigations. Based on
this information, there are no terrestrial ecological receptors of concern for AOI 2 and no related

assessment was necessary.

No surface water features are located in AOl 2. The nearest surface water body to AOI 2 is the
Schuylkill River which comprises the western boundary of AOI 2. Based on fate and transport
modeling, dissolved phase COCs within AOI 2 groundwater will not reach the Schuylkill River at
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concentrations that exceed the wasteload allocation limit calculated using the PENTOXSD
model.

10.0 CONCLUSIONS AND RECOMMENDATIONS

Based on the results of the completed activities, the following conclusions and
recommendations have been developed for AOI 2:

SOIL
With regard to the potential direct-contact pathway to shallow soil:
e Concentrations of benzene detected in surface soil sample S-298_1-2 (1,200 ug/kg) and
S-313_1-2 (620 ug/kg) were below the calculated site-specific standard of 2,160 mg/kg.
Sunoco will delineate the benzene concentrations in soil around this location to ensure

that soil in this area is below the calculated site-specific standard.

e The concentration of lead detected in surface soil sample S-318_1-2 (860 mg/kg) was
below the calculated site-specific standard of 3,140 mg/kg. Sunoco will delineate the
lead concentrations in soil around this location to ensure that soil in this area is below
the calculated site-specific standard.

¢ No other shallow soil samples exhibited concentrations of COCs above their respective
MSCs.

With regard to the potential direct-contact pathway to deeper soil (i.e., greater than 2 feet deep)
and the soil-to-groundwater pathway:

e The direct contact pathway to soil greater than 2 feet beneath the ground surface at the
Refinery is incomplete because of on-site procedures and PPE requirements that
protect onsite workers from exposure. The soil-to-groundwater pathway was evaluated
using shallow groundwater data as is discussed below.

GROUNDWATER

e For wells that exhibited concentrations of COCs above their respective groundwater

MSCs, fate and transport modeling was completed using the QD model. Based on the
QD modeling results, groundwater concentrations in exceedance of their respective
groundwater MSCs are not predicted to reach the Refinery boundary, with the
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exception of groundwater in monitoring wells SD-1, S-71, S-108 and S-295. Based on
the QD modeling results for these wells, concentrations of benzene, MTBE, chrysene
and lead above their respective groundwater MSCs could potentially reach the Schuylkill
River.

To further evaluate the likelihood of benzene, MTBE, chrysene and lead in SD-1, S-71, S-
108 and S-295 adversely affecting the surface water quality of the Schuylkill River, the
PENTOXSD model was used to calculate a wasteload allocation for benzene, MTBE,
chrysene and lead. The QD-predicted concentrations for these COCs at the interface
with the Schuylkill River were below the calculated wasteload allocation, and therefore
do not pose a significant risk to surface water quality in the Schuylkill River.

SOIL VAPOR
The results of the vapor intrusion screening evaluation using the PADEP guidance indicated:

LNAPL

With the exception one soil sample (5-298_1-2), no soil or groundwater analytical results
in AOI 2 exceeded the non-residential EPA/PADEP default screening values or the
OSHA PEL screening values. The nearest occupied building (Bio/BFW Unit) to the soil
sample location with the soil vapor exceedance is approximately 20 feet away. Based
on the close proximity of this occupied building to this soil sample, and since there are
no monitoring points between S-298_1-2 and the building, further evaluation of the
potential vapor intrusion into indoor air pathway for this building will be completed by
Sunoco by collecting soil gas samples.

The horizontal extent of the LNAPL plumes, relative to the site boundaries, are
delineated and or controlled, and the potential for migrating LNAPL to reach the site
boundary is minimal with the exception of areas along the Pollock Street Sewer.

LNAPL observed along the Pollock Street Sewer will be further evaluated and
addressed as part of the Clean Up Plan for AOI 2.

The direct contact exposure pathway to LNAPL is incomplete because of on-site
procedures and PPE requirements that protect onsite workers from exposure.

POLLOCK STREET SEWER

The objectives of the proposed Clean Up Plan activities are to further evaluate performance,

LNAPL occurrence, and recoverability along the sewer and to enhance the existing Pollock
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Street Sewer Total Fluids Recovery System. Specifically, Sunoco intends to complete the

following additional investigation activities to achieve these objectives:

Further assess the source of groundwater mounding in the C-Header area and how this
condition affects the LNAPL occurrence.

Further characterize LNAPL in the vicinity of “The Hill” (9™ and Pollock) area to assess
potential LNAPL sources.

Conduct short and long-term pumping tests on select wells, including the horizontal
recovery wells, to evaluate the performance of LNAPL recovery efforts to date, to
investigate potential sources of LNAPL, and to determine a remedial approach for
recovering LNAPL in the Short Pier area.

Clean existing vertical and horizontal recovery well systems to enhance the
performance of these systems in the vicinity of the sewer.

Further investigate the extent and characteristics of LNAPL in the Former Tank
1515/1508 area through installation of monitoring wells.
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Table 1
Constituents of Concern for Groundwater
AOI 2 Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

METALS CAS No.
Lead (dissolved) 7439-92-1
VOLATILE ORGANIC
COMPOUNDS CAS No.
1,2-Dichloroethane 107-06-2
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Benzene 71-43-2
Cumene 98-82-8
Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4
Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3
Xylenes (total) 1330-20-7
SEMI-VOLATILE
ORGANIC COMPOUNDS CAS No.
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene 85-01-8
Pyrene 129-00-0
Notes:

1. Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of
PADEP Document, Closure Requirements for Underground Storage Tank Systemes,
effective April 1, 1998 and the March 18, 2008 revised PADEP Petroleum Short List.
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Table 1 (continued)
Constituents of Concern for Soil
AOI 2 Site Characterization/Remedial Investigation Report
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

METALS CAS No.
Lead (total) 7439-92-1
VOLATILE ORGANIC
COMPOUNDS CAS No.
1,2-Dichloroethane 107-06-2
1,2,4-Trimethylbenzene 95-63-6
1,3,5-Trimethylbenzene 108-67-8
Benzene 71-43-2
Cumene 98-82-8
Ethylbenzene 100-41-4
Ethylene dibromide 106-93-4
Methyl tertiary butyl ether 1634-04-4
Toluene 108-88-3
Xylenes (total) 1330-20-7
SEMI-VOLATILE
ORGANIC COMPOUNDS CAS No.
Anthracene 120-12-7
Benzo(a)anthracene 56-55-3
Benzo (g,h,i) perylene 191-24-2
Benzo(a)pyrene 50-32-8
Benzo(b)fluoranthene 205-99-2
Chrysene 218-01-9
Fluorene 86-73-7
Naphthalene 91-20-3
Phenanthrene 85-01-8
Pyrene 129-00-0
Notes:

1. Constituents are from Pennsylvania Corrective Action Process (CAP) Regulation
Amendments effective December 1, 2001; provided in Chapter VI, Section E (pgs. 29-30) of
PADEP Document, Closure Requirements for Underground Storage Tank Systems,
effective April 1, 1998 and the March 18, 2008 revised PADEP Petroleum Short List.
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Table 2
Existing Well Summary
As of July 2010
AOI 2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Well Construction Details®
Soil Boring | Construction Well Top of Inner Bottom of
woio | Feme | oning | st wonrime | wencisitcaion” | pte%, | ey | Seven | conpioton | won [ cesing cvaon| pindSutace | ToparSreen || PSilY | Depthio | gy
(Y/N) (Y/N) Depth Diameter (in) (ft. msl) (NAVDSS) (NAVDSS) Elevation (ft) (ft. bgs) Length (ft.)
. bgs
(ft. bgs) (NAVD88) (NAVDS88)

C-Header - 222231.819 2684451.870 Monitoring Well Shallow/Intermediate - Y 5/28/03 21 2 20.61 20.89 19.89 -0.11 1 20
PZ-100 - 222350.300 2683602.320 Temporary Piezometer Shallow - - - - - 18.18 - - - - -
PZ-101 - 222295.980 2683594.660 Temporary Piezometer Shallow - - - - - 17.17 - - - - -

River Gauge GP1 - 222257.130 2682877.340 Staff Gauge - - - - - - - 10.42 - - - -
River Gauge GP3 - 223252.760 2683290.260 Staff Gauge - - - - - - - 9.93 - - - -

RW-100 PH-6 222348.922 2683341.466 Recovery Well - Active Shallow/Intermediate Y Y 5/4/94 31 6 20.73 20.34 1.34 -8.66 19 10
RW-101 PH-10 222383.887 2683489.115 Recovery Well - Active Shallow/Intermediate Y Y 5/9/94 30.5 6 19.59 19.47 1.47 -8.53 18 10
RW-102 PH-8 222320.394 2683598.420 Recovery Well - Active Shallow/Intermediate Y Y 5/10/94 29 6 17.88 17.07 0.07 -9.93 17 10
RW-103 PH-7 222358.057 2683769.861 Recovery Well - Active Shallow/Intermediate Y Y 5/9/94 31 6 19.76 19.79 -0.21 -10.21 20 10
RW-104 - 222412.513 2682963.477 Recovery Well - Active Shallow/Intermediate Y Y 8/18/95 20 6 10.65 10.65 2.65 -15.35 8 18
RW-105 - 222412.513 2682963.477 Recovery Well - Active Shallow/Intermediate Y Y 8/10/95 20 6 10.65 10.65 2.65 -7.35 8 10
RW-106 - 222348.393 2682946.513 Recovery Well - Active Shallow/Intermediate Y Y 8/9/95 20 6 11.06 11.06 3.06 -6.94 8 10
RW-107 - 222276.022 2682918.762 Recovery Well - Active Shallow/Intermediate - - - - - 11.67 9.60 - - - -
RW-108 - 222180.780 2682895.300 Recovery Well - Inactive [ Shallow/Intermediate Y Y 8/9/95 20 6 9.90 9.34 1.34 -8.66 8 10
RW-109 - 222084.011 2682882.538 Recovery Well - Inactive | Shallow/Intermediate - - - - - 9.85 9.51 - - - -

RW-600° - 223296.182 2683368.779 Recovery Well - Inactive | Shallow/Intermediate N Y 6/3/97 24.83 6 9.05 9.07 4.49 -156.51 4.58 20
RW-601 - 223212.994 2683325.051 Recovery Well - Inactive [ Shallow/Intermediate N Y 6/5/97 24.58 6 11.68 11.89 7.56 -12.44 4.33 20
RW-602 - 223248.570 2683337.660 Recovery Well - Inactive | Shallow/Intermediate N Y 6/6/97 24.92 6 8.13 8.13 3.46 -16.54 4.67 20
S-105 - 223163.980 2683300.396 Monitoring Well Shallow Y Y 7/10/96 10 2 12.53 11.14 8.14 1.14 3 7
S-106 - 223225.623 2683321.415 Monitoring Well Shallow/Intermediate Y Y 7/10/96 19.59 2 11.36 11.66 9.16 -7.84 2.5 17
S-107 - 223258.144 2683338.425 Monitoring Well Shallow/Intermediate Y Y 7/10/96 18.41 2 12.31 11.00 8.50 -5.51 2.5 14
S-108 - 223294.270 2683361.620 Monitoring Well Shallow/Intermediate Y Y 6/10/96 17.09 2 10.72 8.96 5.96 -8.04 3 14
S-109 - 223248.050 2683300.830 Monitoring Well Shallow Y 7 6/10/96 10.08 2 jllogls; 10.16 7.66 0.66 215 7
S-110 - 223250.196 2683409.695 Monitoring Well Shallow/Intermediate Y Y 6/11/96 27.16 2 25.67 23.08 16.08 -3.92 7 20
S-128 PS-1 222366.540 2683653.780 Monitoring Well Shallow D 7 5/7/02 30 4 20.72 2058 10.13 -9.87 10 20
S-129 PS-2 222366.110 2683689.830 Monitoring Well Shallow XY XY 5/7/02 30 4 21.03 20029 10.29 -9.71 10 20
S-130 PS-3 222280.476 2684124.413 Monitoring Well Shallow/Intermediate Y Y 5/8/02 28 4 22.48 20.41 12.41 -7.59 8 20
S-131 PS-4 222306.767 2684099.464 Monitoring Well Shallow/Intermediate Y Y 5/8/02 26 4 18.72 19.05 13.05 -6.96 6 20
S-132 PS-5 222242.913 2684094.998 Monitoring Well Shallow/Intermediate Y Y 5/8/02 30 4 21.03 21.24 11.24 -8.76 10 20
S-133 PS-6 222302.858 2684055.920 Monitoring Well Shallow/Intermediate Y Y 5/9/02 28 4 22.02 19.63 11.63 -8.37 8 20
S-134 PS-7 222208.580 2684440.917 Monitoring Well Shallow/Intermediate Y Y 5/9/02 28 4 22.03 20.61 12.61 -7.39 8 20
S-135 PS-9 222277.520 2684161.447 Monitoring Well Shallow/Intermediate Y Y 5/10/02 28 4 23.08 21.12 13.12 -6.88 8 20
S-136 PS-8 222257.296 2684134.648 Monitoring Well Shallow/Intermediate Y Y 5/13/02 28 4 20.59 20.95 12.95 -7.05 8 20
S-137 PS-7 222273.202 2684043.263 Monitoring Well Shallow/Intermediate Y Y 5/13/02 28 4 20.04 20.46 12.46 -7.54 8 20
S-138 PS-11 222508.290 2683504.860 Monitoring Well Shallow ¥ N 5/14/02 28 4 22439 21.65 13.65 -6.35 8 20
S-139 PS-12 222391.788 2683570.196 Monitoring Well Shallow/Intermediate Y Y 5/14/02 28 4 21.46 18.90 10.90 -9.10 8 20
S-140 PS-13 222441.116 2683479.476 Monitoring Well Shallow/Intermediate Y Y 5/14/02 28 4 22.03 20.47 12.47 -7.53 8 20
S-141 PS-14 222387.422 2683426.715 Monitoring Well Shallow/Intermediate Y Y 5/15/02 28 4 21.92 19.97 11.97 -8.04 8 20
S-142 PS-15 222347.586 2683608.203 Monitoring Well Shallow/Intermediate Y Y 5/15/02 28 4 19.67 17.57 9.57 -10.43 8 20
S-143 PS-16 222448.692 2683521.683 Monitoring Well Shallow/Intermediate Y Y 5/15/02 28 4 22.72 21.35 13.35 -6.66 8 20
S-1445 PS-17 222338.230 2683681.590 Monitoring Well Shallow/Intermediate Y Y 5/15/02 28 4 21.71 19.67 11.67 -8.33 8 20
S-145° MW-A 223242.140 2683324.160 Monitoring Well Shallow Y Y 1/14/02 14 4 10.38 10.96 8.96 -1.04 2 10
S-146 MW-B 223263.110 2683325.130 Monitoring Well Shallow e N 1/15/02 95 4 8.80 9.40 8.90 -0.10 0.5 g
S-147° MW-C 223227.953 2683311.082 Monitoring Well Shallow Y Y 1/15/02 13.5 4 10.28 11.18 7.68 -2.32 3.5 10
S-148 MW-D 223268.880 2683308.830 Monitoring Well Shallow A7 7 1/15/02 9 4 8.43 9.04 7.04 0.04 2 7
S-149° MW-E 223223.065 2683284.292 Monitoring Well Shallow Y Y 1/15/02 13 4 9.51 9.86 6.86 -3.14 3 10
S-150 MW-F 223189.281 2683393.409 Monitoring Well Shallow/Intermediate Y Y 1/16/02 21.5 4 20.83 20.91 9.91 -0.09 11 10

NOTES:

- Data could not be located or determined based on available reports

|:|Abandoned/destroyed wells.

AOI - Area of Interest

ft. - feet
bgs - below ground surface
in. -inches

msl - elevation relative to mean sea level
g/cc - grams per cubic centimeter
NA - Data not available
1. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report.
2. Well classification based on the formation that the well is screened in. Wells screened within the Middle Clay or the Farrington Sand are classified as deep wells.
Well classification for wells screened above the Lower/Middle Clay are based on the following: screened in Fill/Alluvium - Shallow, screened in Trenton Gravel - Intermediate, screened in Fill/Alluvium & Trenton Gravel - Shallow/Intermediate
3. Well construction details were taken directly from well boring logs provided by Handex, Stantec, Aquaterra or collected from available historic reports.
4. Wells were surveyed by Langan in June 2009 and July 2010.
5. Wells could not be located.
6. Well is damaged.
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Table 2
Existing Well Summary
As of July 2010
AOI 2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Well Construction Details®
Soil Boring | Construction Well T £l Bott ¢
Former : : 2 Log Detail Date of Well € op otfnner Ground Surface | Top of Screen ottom o Depth to
g - - - - 4
Well ID Well ID" Northing Easting Well Type Well Classification Available Available Completion Completion ) Well ) Casing Elevation Elevation (ft.) Elevation (ft) Scrfeen Screen Screen
Y/N) (Y/N) Depth Diameter (in) (ft. msl) Elevation (ft) Length (ft.)
( (NAVD88) (NAVD88) (ft. bgs)
(ft. bgs) (NAVD88) (NAVDS88)
S-151 MW-G 223240.610 2683456.790 Monitoring Well Shallow N ) 1/17/02 35 4 22.38 22.88 10.88 -9.12 12 20
S-152° MW-H 223246.910 2683336.730 Monitoring Well Shallow/Intermediate Y Y 1/22/02 22 4 10.71 11.47 9.47 -10.63 2 20
S-153 MW-| 223236.568 2683288.563 Monitoring Well Shallow/Intermediate Y Y 1/23/02 26 4 9.81 9.96 -6.05 -16.05 16 10
S-154 MW-J 223235.541 2683290.309 Monitoring Well Shallow/Intermediate Y Y 1/24/02 15 4 10.62 10.14 5.14 -4.86 5 10
S-155° MW-K 223179.570 2683445.720 Monitoring Well Shallow/Intermediate Y Y 1/24/02 28 4 21.72 22.49 14.49 -5.51 8 20
S-156 RW-1 222280.955 2684179.485 Monitoring Well Shallow/Intermediate Y Y NA 28 6 20.81 21.06 13.06 -6.94 8 20
S-157° RW-2 222285.030 2684106.770 Monitoring Well Shallow/Intermediate Y Y NA 28 6 19.94 20.29 12.29 -7.71 8 20
S-158° - 222368.900 2683265.500 Monitoring Well Shallow/Intermediate N N - - - - - - - - -
S-159 - 222304.318 2683729.837 Monitoring Well Shallow/Intermediate Y Y 5/14/03 20 2 18.87 19.17 14.17 -0.83 5 15
S-165 — 222154.023 2684907.277 Monitoring Well Shallow/Intermediate Y Y 5/16/03 19.5 2 18.11 18.30 13.80 -1.20 4.5 15
S-166 - 222169.749 2684909.112 Monitoring Well Shallow/Intermediate Y Y 5/16/03 20 2 18.23 18.22 13.22 -6.78 5 20
S-167° - 222193.782 2684770.687 Monitoring Well Shallow/Intermediate Y Y 5/16/03 22 2 19.41 19.62 14.62 -2.38 5 17
$-168° - 222194.560 2684770.850 Monitoring Well Shallow/Intermediate Y Y 5/27/03 25 4 19.62 19.85 14.85 -5.16 5 20
$-169° - 222177.510 2684733.850 Monitoring Well Shallow/Intermediate Y Y 5/16/03 20 2 19.29 19.81 14.81 -5.19 5 20
S-174 — 222200.315 2684537.779 Monitoring Well Shallow/Intermediate Y Y 5/27/03 22 2 19.72 19.84 14.84 -2.17 5 17
S-175 - 222225.601 2684499.744 Monitoring Well Shallow/Intermediate Y Y 5/20/03 22 2 20.04 20.40 15.40 -3.60 5 19
S-176 - 222207.410 2684496.020 Monitoring Well Intermediate Y 7 5/27/03 20 2 20418} 20.25 1725 0.25 g 7
S-177 - 222203.514 2684661.306 Monitoring Well Shallow/Intermediate Y Y 5/27/03 21 2 19.56 19.69 15.69 -1.32 4 17
S-178 — 222187.956 2684660.879 Monitoring Well Shallow/Intermediate Y Y 5/27/03 22 2 19.54 19.71 14.71 -2.29 5 17
S-246A S-246 222348.398 2682915.427 Monitoring Well Shallow/Intermediate N - - - - 11.76 9.37 - - - -
S-247 - 222381.399 2682920.978 Monitoring Well Shallow/Intermediate N - - - - 12.09 9.64 - - - -
S-248 - 222393.743 2682933.258 Monitoring Well Shallow/Intermediate N - - - - 10.80 8.48 - - - -
S-249 - 222443.654 2682939.250 Monitoring Well Shallow/Intermediate N - - - - 12.61 - - - - -
S-250 - 222376.211 2683049.960 Monitoring Well Shallow/Intermediate N - - - - 18.71 16.34 - - - -
S-251 - 222361.858 2683285.544 Monitoring Well Shallow/Intermediate N - - - - 23.15 20.54 - - - -
S-252 - 222357.226 2683256.323 Monitoring Well Shallow/Intermediate N - - - - 23.05 20.48 - - - -
S-253 - 222420.464 2683300.367 Monitoring Well Shallow/Intermediate N - - - - 24.79 21.96 - - - -
S-254 - 222413.907 2683167.598 Monitoring Well Other N - - - - 24.36 21.97 - - - -
S-48 SM-11 222220.541 2684871.017 Monitoring Well Shallow/Intermediate Y N 12/18/84 24.75 - 20.83 18.71 - - - -
S-53 AS-10A 222278.899 2684179.269 Monitoring Well Shallow/Intermediate Y Y 2/12/82 27 - 21.71 - - - 17.5 11.5
S-b4 SM-14 221765.723 2684412.265 Monitoring Well Intermediate Y N 12/20/84 30.5 — 22.97 21.54 — — — —
S-600 - - - Monitoring Well - - - - - - - - - - - -
S-61 SM-13, 61 221700.585 2683868.702 Monitoring Well Shallow/Intermediate Y N 12/17/84 25 - 18.30 16.32 - - - -
S-62 65 222318.880 2683629.517 Monitoring Well Intermediate Y Y 12/12/86 31 2 21.38 18.89 4.89 -9.11 14 14
S-63 SM-12 222268.556 2683223.536 Monitoring Well Shallow/Intermediate Y N 12/19/84 22.1 - 21.38 18.40 - - - -
S-64 S-77 222212.294 2682948.788 Monitoring Well Shallow/Intermediate Y Y 8/3/88 24 4 10.56 8.90 4.90 -15.10 4 20
S-65 S-78 222451.716 2682948.180 Monitoring Well Shallow/Intermediate Y Y 8/4/88 24 4 10.62 10.13 6.13 -13.87 4 20
S-70 SM-6 223133.013 2683462.983 Monitoring Well Shallow/Intermediate Y N 12/21/84 25 - 22.10 22.10 - - - -
S-71 SM-5 223177.687 2683535.027 Monitoring Well Shallow/Intermediate Y N 12/20/84 12.5 - 24.04 22.03 - - - -
S-72 SM-37 223835.530 2683824.552 Monitoring Well Intermediate Y N 3/19/84 31 - 31.06 31.58 - - - -
S-72D — 223838.100 2683833.766 Monitoring Well Deep N N 3/7/94 100 2 34.51 32.08 -56.93 -66.93 89 10
NOTES:

Data could not be located or determined based on available reports

:lAbandoned/destroyed wells.

AOI - Area of Interest

ft. - feet
bgs - below ground surface
in. -inches

msl - elevation relative to mean sea level
g/cc - grams per cubic centimeter
NA - Data not available
1. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report.
2. Well classification based on the formation that the well is screened in. Wells screened within the Middle Clay or the Farrington Sand are classified as deep wells.
Well classification for wells screened above the Lower/Middle Clay are based on the following: screened in Fill/Alluvium - Shallow, screened in Trenton Gravel - Intermediate, screened in Fill/Alluvium & Trenton Gravel - Shallow/Intermediate
3. Well construction details were taken directly from well boring logs provided by Handex, Stantec, Aquaterra or collected from available historic reports.
4. Wells were surveyed by Langan in June 2009 and July 2010.
5. Wells could not be located.
6. Well is damaged.
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Table 2
Existing Well Summary
As of July 2010
AOI 2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Well Construction Details®
Soil Boring | Construction Well Top of Inner Bottom of
wor [ rome | ing | ot wonrime | wencisitcaion® | pte%, | ey | Seoven | onpioton | won [ cesimg cvaon| SpindSutace | ToparSreen || PSilY | Dephio | ey
(Y/N) (Y/N) Depth Diameter (in) (ft. msl) (NAVDSS) (NAVDSS) Elevation (ft) (ft. bgs) Length (ft.)
. bgs
(ft. bgs) (NAVD88) (NAVDS88)
S-73 SM-35 224159.260 2684618.080 Monitoring Well Shallow N N 3/19/85 35 - 38.54 35.31 - - - -
S-91 — 222271.265 2684187.983 Monitoring Well Intermediate Y Y 8/11/93 30 4 23.13 21.30 11.30 -8.70 10 20
S-92 - 222193.905 2684428.041 Monitoring Well Intermediate Y Y 8/9/93 30 4 20.18 20.54 10.54 -9.46 10 20
S-93 — 222338.734 2683258.775 Monitoring Well Intermediate Y Y 8/9/93 30 4 22.24 19.51 9.51 -10.49 10 20
SD-1 - 223203.927 2683363.204 Monitoring Well Shallow - - - - - 19.11 17.05 - - - -
PH-71 — — — Abandoned — — — — — - — - — — - —
PH-72 - - - Abandoned - - - - - - - - - - - -
S-292 — 223718.469 2683561.768 Monitoring Well Shallow/Intermediate Y Y 6/16/10 20 4 28.77 29.39 19.39 9.39 10 10
S-294 - 224162.262 2684672.756 Monitoring Well Intermediate Y Y 5/26/10 40 4 34.47 35.12 10.12 -4.88 25 15
S-294D — 224164.508 2684682.460 Monitoring Well Deep Y Y 6/10/10 99 4 34.68 35.07 -48.93 -63.93 84 15
S-295 - 223800.510 2684379.192 Monitoring Well Shallow/Intermediate Y Y 6/8/10 24 4 32.74 33.13 24.13 9.13 9 15
S-297 — 223495.264 2683614.221 Monitoring Well Shallow/Intermediate Y Y 5/6/10 36 4 30.02 28.95 7.95 -7.06 21 15
S-298 - 223263.415 2683858.759 Monitoring Well Shallow/Intermediate Y Y 5/25/10 20 4 27.00 25.48 20.48 5.48 5 15
S-299 — 222978.196 2683545.486 Monitoring Well Shallow/Intermediate Y Y 6/8/10 28 4 24.00 21.77 8.77 -6.23 13 15
S-300 - 222829.549 2684308.401 Monitoring Well Shallow/Intermediate Y Y 5/20/10 30 4 25.28 23.99 8.99 -6.02 15 15
S-301 — 222550.150 2684441.814 Monitoring Well Shallow/Intermediate Y Y 6/8/10 28 4 23.12 21.02 8.02 -6.98 13 15
S-302 - 222612.708 2683250.986 Monitoring Well Intermediate Y Y 5/12/10 30 4 23.95 22.14 7.14 -7.86 15 15
S-302D — 222606.828 2683247.675 Monitoring Well Deep Y Y 5/10/10 92 4 24.60 22.05 -54.95 -69.95 77 15
S-303 - 222409.188 2683678.208 Monitoring Well Shallow/Intermediate Y Y 5/24/10 26 4 22.59 20.71 9.71 -5.29 11 15
S-304 — 222276.798 2684505.689 Monitoring Well Shallow/Intermediate Y Y 6/9/10 18 4 22.18 20.72 12.72 2.72 8 10
S-305 - 221997.384 2684882.600 Monitoring Well Intermediate Y Y 5/19/10 29 4 19.73 18.21 4.21 -10.79 14 15
S-305D — 221989.608 2684881.879 Monitoring Well Deep Y Y 6/1/10 82 4 20.48 17.90 -49.10 -64.10 67 15
S-306 - 222297.333 2683117.453 Monitoring Well Intermediate Y Y 5/19/10 30 4 22.47 20.08 5.08 -9.92 15 15
S-307 — 221764.243 2683507.725 Monitoring Well Shallow/Intermediate Y Y 6/10/10 26 4 18.57 16.45 5.45 -9.55 11 15
S-308 - 221383.028 2682915.492 Monitoring Well Shallow/Intermediate Y Y 4/30/10 20 4 28.11 25.39 20.39 5.39 5 15
S-309 — 221511.876 2683391.028 Monitoring Well Shallow/Intermediate Y Y 4/29/10 20 4 19.73 17.02 12.02 -2.98 5 15
S-310 - 221511.275 2683799.677 Monitoring Well Shallow/Intermediate Y Y 4/30/10 20 4 17.40 14.75 9.76 -5.26 5 15
S-311 — 221517.843 2684447.587 Monitoring Well Intermediate Y Y 5/18/10 33 4 26.18 24.52 6.52 -8.49 18 15
S-312 - 221608.820 2684972.955 Monitoring Well Shallow/Intermediate Y Y 4/28/10 20 4 17.88 15.62 10.62 -4.38 5 15
S-313 — 222419.862 2683327.259 Monitoring Well Shallow/Intermediate Y Y 5/7/10 30 4 23.72 21.78 6.78 -8.22 15 15
S-314 - 222411.148 2683250.135 Monitoring Well Shallow/Intermediate Y Y 5/11/10 30 4 24.32 21.88 6.88 -8.12 15 15
S-315 — 222405.884 2683224.519 Monitoring Well Shallow/Intermediate Y Y 5/11/10 30 4 23.86 21.96 6.96 -8.04 15 15
S-316 - 222403.965 2683193.662 Monitoring Well Shallow/Intermediate Y Y 5/10/10 30 4 23.96 21.82 6.82 -8.18 15 15
S-317 — 222440177 2683227.037 Monitoring Well Shallow/Intermediate Y Y 5/7/10 30 4 23.42 21.36 6.36 -8.64 15 15
S-318 - 222515.986 2683216.416 Monitoring Well Shallow/Intermediate Y Y 5/12/10 30 4 23.75 21.81 6.81 -8.19 15 15
S-328 — 222582.161 2683641.906 Monitoring Well Shallow/Intermediate Y Y 6/11/10 26 4 21.97 22.47 11.47 -3.63 11 15
NOTES:

Data could not be located or determined based on available reports

:lAbandoned/destroyed wells.

AOI - Area of Interest

ft. - feet
bgs - below ground surface
in. - inches

msl - elevation relative to mean sea level
g/cc - grams per cubic centimeter
NA - Data not available
1. Former well IDs were derived from handwritten notes on the logs themselves or the referenced report.
2. Well classification based on the formation that the well is screened in. Wells screened within the Middle Clay or the Farrington Sand are classified as deep wells.
Well classification for wells screened above the Lower/Middle Clay are based on the following: screened in Fill/Alluvium - Shallow, screened in Trenton Gravel - Intermediate, screened in Fill/Alluvium & Trenton Gravel - Shallow/Intermediate
3. Well construction details were taken directly from well boring logs provided by Handex, Stantec, Aquaterra or collected from available historic reports.
4. Wells were surveyed by Langan in June 2009 and July 2010.
5. Wells could not be located.
6. Well is damaged.
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Table 3

Summary of Groundwater and LNAPL Elevations

July 2010
AOI 2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Monitoring Point Northing Easting Well Type Well Classification” USSZZC‘;:)I: gx\gvr r(gétciz)n Depth to Product (ft | Depth to GW* (ft Apparent LNAPL | LNAPL Elevation GW Elevation Coz::::iogw TIC Elevation {ft Static/
ID btic) btic) Thickness (ft) (ft amsl) (ft amsl) (ft amsl) amsl) Pumping
S.G.2 Source®
C-Header 222231.819 2684451.870 Monitoring Well Shallow/Intermediate NP 13.16 7.45 7.45 20.61 Static
PZ-100 222350.300 2683602.320 Temporary Piezometer Shallow/Intermediate NP 16.04 2.14 2.14 18.18 Static
PZ-101 222295.980 2683594.660 Temporary Piezometer Shallow/Intermediate NP 15.53 1.64 1.64 17.17 Static
River Gauge GP1 222257.130 2682877.340 Staff Gauge Staff Gauge NP 14.00 -3.58 -3.58 10.42 Static
River Gauge GP3 222425.841 2682923.822 Staff Gauge Staff Gauge NP 8.75 1.18 1.18 9.93 Static
RW-100 222348.922 2683341.466 Recovery Well - Active Shallow/Intermediate NP 25.88 -5.15 -5.15 20.73 Pumping
RW-101 222383.887 2683489.115 Recovery Well - Active Shallow/Intermediate 0.8790 S-142 19.86 19.93 0.07 -0.27 -0.34 -0.28 19.59 Pumping
RW-102 222320.394 2683598.420 Recovery Well - Active Shallow/Intermediate 0.8790 S-142 23.18 26.38 3.20 -5.30 -8.50 -5.69 17.88 Pumping
RW-103 222358.057 2683769.861 Recovery Well - Active Shallow/Intermediate 0.8790 S-142 27.02 27.02 <.01 -7.26 -7.26 -7.26 19.76 Pumping
RW-104 222412.513 2682963.477 Recovery Well - Active Shallow/Intermediate 0.9049 S-64/N-48 13.20 13.20 <.01 -2.55 -2.55 -2.55 10.65 Static
RW-105 222412.513 2682963.477 Recovery Well - Active Shallow/Intermediate 0.9049 S-64/N-48 17.90 17.90 <.01 -7.25 -7.25 -7.25 10.65 Pumping
RW-106 222348.393 2682946.513 Recovery Well - Active Shallow/Intermediate 0.9049 S-64/N-48 17.93 17.93 <.01 -6.87 -6.87 -6.87 11.06 Pumping
RW-107 222276.022 2682918.762 Recovery Well - Active Shallow/Intermediate NP 10.85 0.82 0.82 11.67 Static
RW-108 222180.780 2682895.300 | Recovery Well - Inactive Shallow/Intermediate NP 8.18 1.72 1.72 9.90 Static
RW-109 222084.011 2682882.538 | Recovery Well - Inactive Shallow/Intermediate NP 8.10 1.75 1.75 9.85 Static
RW-602 223248.570 2683337.660 | Recovery Well - Inactive Shallow/Intermediate NP 6.42 1.71 1.71 8.13 Static
S-105 223163.980 2683300.396 Monitoring Well Shallow NP 11.90 0.63 0.63 12.53 Static
S-106 223225.623 2683321.415 Monitoring Well Shallow NP 10.37 0.99 0.99 11.36 Static
S-107 223258.144 2683338.425 Monitoring Well Shallow 0.8229 S-297 10.37 10.38 0.01 1.94 1.93 1.94 12.31 Static
S-108 223294.270 2683361.620 Monitoring Well Intermediate NP 7.70 3.02 3.02 10.72 Static
S-110 223250.196 2683409.695 Monitoring Well Shallow/Intermediate NP 14.70 10.97 10.97 25.67 Static
S-130 222280.476 2684124.413 Monitoring Well Shallow/Intermediate NP 19.75 2.73 2.73 22.48 Static
S-131 222306.767 2684099.464 Monitoring Well Shallow/Intermediate 0.8623 S-130 15.46 17.15 1.69 3.26 1.57 3.03 18.72 Static
S-132 222242.913 2684094.998 Monitoring Well Shallow/Intermediate NP 18.75 2.28 2.28 21.03 Static
S-133 222302.858 2684055.920 Monitoring Well Shallow/Intermediate NP 19.01 3.01 3.01 22.02 Static
S-134 222208.580 2684440.917 Monitoring Well Shallow/Intermediate NP 19.84 2.19 2.19 22.03 Static
S-135 222277.520 2684161.447 Monitoring Well Shallow/Intermediate 0.8623 S-130 21.17 22.38 1.21 1.91 0.70 1.75 23.08 Static
S-136 222257.296 2684134.648 Monitoring Well Shallow/Intermediate NP 18.32 2.27 2.27 20.59 Static
S-137 222273.202 2684043.263 Monitoring Well Shallow/Intermediate NP 17.78 2.26 2.26 20.04 Static
S-139 222391.788 2683570.196 Monitoring Well Shallow/Intermediate 0.8790 S-142 19.40 19.40 <.01 2.06 2.06 2.06 21.46 Static
S-140 222441.116 2683479.476 Monitoring Well Shallow/Intermediate 0.8957 S-138 20.02 20.02 <.01 2.01 2.01 2.01 22.03 Static
S-141 222387.422 2683426.715 Monitoring Well Shallow/Intermediate NP 20.11 1.81 1.81 21.92 Static
S-142 222347.586 2683608.203 Monitoring Well Shallow/Intermediate 0.8790 S-142 18.21 18.22 0.01 1.46 1.45 1.45 19.67 Static
S-143 222448.692 2683521.683 Monitoring Well Shallow/Intermediate NP 20.08 2.64 2.64 22.72 Static
S-150 223189.281 2683393.409 Monitoring Well Shallow/Intermediate 0.8229 S-297 17.90 18.05 0.15 2.93 2.78 2.90 20.83 Static
S-153 223236.568 2683288.563 Monitoring Well Shallow/Intermediate NP 9.75 0.06 0.06 9.81 Static
S-154 223235.541 2683290.309 Monitoring Well Shallow/Intermediate NP 11.06 -0.44 -0.44 10.62 Static
Notes:
1. Well type was chosen based on the formation the well screens. Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.
Based on their total depth, wells screened above the Middle Clay are classified as either a shallow and/or intermediate well
2. Specific Gravity (S.G.) values were determined from LNAPL samples collected by Aquaterra/Stantek as part of CCR and/or SCR/RIR.
3. For wells with no direct LNAPL density measurements, the density value in the nearest well with LNAPL data was used.
4. Depth to water and depth to LNAPL provided by Stantec July 2010. All wells gauged on 7/13 & 7/14/10 unless otherwise noted
g/cc = grams per cubic centimeter
<.01 = Sheen or film of product on groundwater.
LNAPL = Light Non-Aqueous Phase Liquid
ft amsl = Feet Above Mean Sea Level
GW = Groundwater
NA = Not Applicable
NM = Not Measured
NP = No Product
ft btic = Feet Below Top of Inner Casing
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Table 3

Summary of Groundwater and LNAPL Elevations

July 2010
AOI 2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o . Specific Gravity (g/cc) . . . Corrected GW . .
S.G.2 Source®
S-156 222280.955 2684179.485 Monitoring Well Shallow/Intermediate 0.8623 S-130 18.56 18.63 0.07 2.25 2.18 2.24 20.81 Static
S-159 222304.318 2683729.837 Monitoring Well Shallow/Intermediate 17.10 17.10 1.77 1.77 1.77 18.87 Static
S-165 222154.023 2684907.277 Monitoring Well Shallow/Intermediate NP 16.42 1.69 1.69 18.11 Static
S-166 222169.749 2684909.112 Monitoring Well Shallow/Intermediate NP 15.35 2.88 2.88 18.23 Static
S-174 222200.315 2684537.779 Monitoring Well Intermediate 0.8623 S-130 10.90 12.32 1.42 8.82 7.40 8.62 19.72 Static
S-175 222225.601 2684499.744 Monitoring Well Intermediate 0.8623 S-130 17.49 18.88 1.39 2.55 1.16 2.35 20.04 Static
S-177 222203.514 2684661.306 Monitoring Well Shallow/Intermediate NP 17.67 1.89 1.89 19.56 Static
S-178 222187.956 2684660.879 Monitoring Well Shallow/Intermediate 0.8623 S-130 17.64 17.65 0.01 1.90 1.89 1.89 19.54 Static
S-246A 222348.398 2682915.427 Monitoring Well Shallow/Intermediate NP 11.82 -0.06 -0.06 11.76 Static
S-247 222381.399 2682920.978 Monitoring Well Intermediate NP 12.48 -0.39 -0.39 12.09 Static
S-248 222393.743 2682933.258 Monitoring Well Intermediate NP 10.81 -0.01 -0.01 10.80 Static
S-249 222443.654 2682939.250 Monitoring Well Intermediate NP 14.90 -2.29 -2.29 12.61 Static
S-250 222376.211 2683049.960 Monitoring Well Intermediate 0.8552 S-315 19.04 21.12 2.08 -0.33 -2.42 -0.64 18.71 Static
S-175 222225.601 2684499.744 Monitoring Well Intermediate 0.8623 S-130 17.49 18.88 1.39 2.55 1.16 2.35 20.04 Static
S-177 222203.514 2684661.306 Monitoring Well Shallow/Intermediate NP 17.67 1.89 1.89 19.56 Static
S-178 222187.956 2684660.879 Monitoring Well Shallow/Intermediate 0.8623 S-130 17.64 17.65 0.01 1.90 1.89 1.89 19.54 Static
S-246A 222348.398 2682915.427 Monitoring Well Shallow/Intermediate NP 11.82 -0.06 -0.06 11.76 Static
S-247 222381.399 2682920.978 Monitoring Well Intermediate NP 12.48 -0.39 -0.39 12.09 Static
S-248 222393.743 2682933.258 Monitoring Well Intermediate NP 10.81 -0.01 -0.01 10.80 Static
S-249 222443.654 2682939.250 Monitoring Well Intermediate NP 14.90 -2.29 -2.29 12.61 Static
S-250 222376.211 2683049.960 Monitoring Well Intermediate 0.8552 S-315 19.04 21.12 2.08 -0.33 -2.42 -0.64 18.71 Static
S-251 222361.858 2683285.544 Monitoring Well Intermediate NP 22.71 0.44 0.44 23.15 Static
S-252 222357.226 2683256.323 Monitoring Well Intermediate NP 22.70 0.35 0.35 23.05 Static
S-253 222420.464 2683300.367 Monitoring Well Intermediate NP 23.08 1.71 1.71 24.79 Static
S-254 222413.907 2683167.598 Monitoring Well Intermediate 0.8552 S-315 22.71 22.73 0.02 1.65 1.63 1.65 24.36 Static
S-48 222220.541 2684871.017 Monitoring Well Shallow/Intermediate NP 18.98 1.85 1.85 20.83 Static
S-b3 222278.899 2684179.269 Monitoring Well Shallow/Intermediate 0.8623 S-130 19.32 19.47 0.15 2.39 2.24 2.37 21.71 Static
S-b4 221765.723 2684412.265 Monitoring Well Shallow/Intermediate 0.8623 S-130 21.55 21.90 0.35 1.42 1.07 1.37 22.97 Static
S-61 221700.585 2683868.702 Monitoring Well Shallow/Intermediate 0.8623 S-130 16.60 16.65 0.05 1.70 1.65 1.70 18.30 Static
S-62 222318.880 2683629.517 Monitoring Well Shallow/Intermediate 0.8790 S-142 19.93 19.97 0.04 1.45 1.41 1.44 21.38 Static
S-63 222268.556 2683223.536 Monitoring Well Shallow/Intermediate 0.8692 S-158 20.54 22.89 2.35 0.84 -1.51 0.53 21.38 Static
S-64 222212.294 2682948.788 Monitoring Well Shallow/Intermediate 0.9049 S-64/N-48 10.90 10.97 0.07 -0.34 -0.41 -0.35 10.56 Static
S-65 222451.716 2682948.180 Monitoring Well Shallow/Intermediate 0.9049 S-64/N-48 12.20 12.21 0.01 -1.58 -1.69 -1.68 10.62 Static
S-70 223133.013 2683462.983 Monitoring Well Shallow/Intermediate Dry Dry Dry 22.10 Static
S-71 223177.687 2683535.027 Monitoring Well Shallow/Intermediate NP 20.82 3.22 3.22 24.04 Static
Notes:
1. Well type was chosen based on the formation the well screens. Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.
Based on their total depth, wells screened above the Middle Clay are classified as either a shallow and/or intermediate well
2. Specific Gravity (S.G.) values were determined from LNAPL samples collected by Aquaterra/Stantek as part of CCR and/or SCR/RIR.
3. For wells with no direct LNAPL density measurements, the density value in the nearest well with LNAPL data was used.
4. Depth to water and depth to LNAPL provided by Stantec July 2010. All wells gauged on 7/13 & 7/14/10 unless otherwise noted
g/cc = grams per cubic centimeter
<.01 = Sheen or film of product on groundwater.
LNAPL = Light Non-Aqueous Phase Liquid
ft amsl = Feet Above Mean Sea Level
GW = Groundwater
NA = Not Applicable
NM = Not Measured
NP = No Product
ft btic = Feet Below Top of Inner Casing
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Table 3

Summary of Groundwater and LNAPL Elevations

July 2010
AOI 2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Monitoring Point Northing Easting Well Type Well Classification” USSZZC‘;:)I: gx\gvr r(gétciz)n Depth to Product (ft | Depth to GW* (ft Apparent LNAPL | LNAPL Elevation GW Elevation Coz::::iogw TIC Elevation {ft Static/
ID btic) btic) Thickness (ft) (ft amsl) (ft amsl) (ft amsl) amsl) Pumping
S.G.2 Source®
S-72 223834.943 2683824.526 Monitoring Well Shallow/Intermediate NP 26.47 4.59 4.59 31.06 Static
S-72D 223838.100 2683833.766 Monitoring Well Deep NP 33.31 1.20 1.20 34.51 Static
S-91 222271.265 2684187.983 Monitoring Well Shallow/Intermediate 0.8623 S-130 20.29 20.31 0.02 2.84 2.82 2.84 23.13 Static
S-92 222193.905 2684428.041 Monitoring Well Shallow/Intermediate 0.8623 S-130 12.78 13.05 0.27 7.40 7.13 7.36 20.18 Static
S-93 222338.734 2683258.775 Monitoring Well Shallow/Intermediate 0.8692 S-158 21.72 22.21 0.49 0.52 0.03 0.46 22.24 Static
SD-1 223203.927 2683363.204 Monitoring Well Shallow/Intermediate NP 8.34 10.77 10.77 19.11 Static
S-292 223718.469 2683561.768 Monitoring Well Shallow/Intermediate Dry Dry Dry Dry 28.77 Static
S-294 224162.262 2684672.756 Monitoring Well Shallow/Intermediate NP 29.58 4.89 4.89 34.47 Static
S-294D 224164.508 2684682.460 Monitoring Well Deep NP 32.33 2.35 2.35 34.68 Static
S-295 223800.510 2684379.192 Monitoring Well Shallow/Intermediate NP 23.21 9.53 9.53 32.74 Static
S-297 223495.264 2683614.221 Monitoring Well Shallow/Intermediate 0.8229 S-297 26.05 26.50 0.45 3.97 3.52 3.89 30.02 Static
S-298 223263.415 2683858.759 Monitoring Well Shallow/Intermediate NP 20.06 6.94 6.94 27.00 Static
S-299 222978.196 2683545.486 Monitoring Well Shallow/Intermediate NP 21.11 2.89 2.89 24.00 Static
S-300 222829.549 2684308.401 Monitoring Well Shallow/Intermediate NP 21.76 3.62 3.52 25.28 Static
S-301 222550.150 2684441.814 Monitoring Well Shallow/Intermediate NP 19.85 3.27 3.27 23.12 Static
S-302 222612.708 2683250.986 Monitoring Well Shallow/Intermediate NP 21.96 1.99 1.99 23.95 Static
S-302D 222606.828 2683247.675 Monitoring Well Deep NP 24.60 0.00 0.00 24.60 Static
S-303 222409.188 2683678.208 Monitoring Well Shallow/Intermediate NP 24.38 -1.79 -1.79 22.59 Static
S-304 222276.798 2684505.689 Monitoring Well Shallow/Intermediate NP 12.90 9.28 9.28 22.18 Static
S-305 221997.384 2684882.600 Monitoring Well Shallow/Intermediate NP 18.20 1.53 1.53 19.73 Static
S-305D 221989.608 2684881.879 Monitoring Well Deep NP 19.66 0.82 0.82 20.48 Static
S-306 222297.333 2683117.453 Monitoring Well Shallow/Intermediate NP 22.73 -0.26 -0.26 22.47 Static
S-307 221764.243 2683507.725 Monitoring Well Shallow/Intermediate NP 19.86 -1.29 -1.29 18.57 Static
S-308 221383.028 2682915.492 Monitoring Well Shallow/Intermediate NP 24.42 3.69 3.69 28.11 Static
S-309 221511.876 2683391.028 Monitoring Well Shallow/Intermediate NP 17.92 1.81 1.81 19.73 Static
S-310 221511.275 2683799.677 Monitoring Well Shallow/Intermediate NP 12.23 5.17 5.17 17.40 Static
S-311 221517.843 2684447.587 Monitoring Well Shallow/Intermediate 0.8623 S-130 24.92 24.93 0.01 1.26 1.25 1.25 26.18 Static
S-312 221608.820 2684972.955 Monitoring Well Shallow/Intermediate NP 8.91 8.97 8.97 17.884 Static
S-313 222419.862 2683327.259 Monitoring Well Shallow/Intermediate 0.8694 S-313 21.97 22.09 0.12 1.75 1.63 1.73 23.72 Static
S-314 222411.148 2683250.135 Monitoring Well Shallow/Intermediate NP 22.73 1.59 1.59 24.32 Static
S-315 222405.884 2683224.519 Monitoring Well Shallow/Intermediate 0.8552 S-315 21.98 24.27 2.29 1.88 -0.41 1.55 23.86 Static
S-316 222403.965 2683193.662 Monitoring Well Shallow/Intermediate NP 21.87 2.09 2.09 23.96 Static
S-317 222440177 2683227.037 Monitoring Well Shallow/Intermediate NP 21.72 1.70 1.70 23.42 Static
S-318 222515.986 2683216.416 Monitoring Well Shallow/Intermediate NP 21.89 1.86 1.86 23.75 Static
S-328 222582.161 2683641.906 Monitoring Well Shallow/Intermediate NP 19.43 2.54 2.54 21.97 Static

Notes:

1. Well type was chosen based on the formation the well screens. Wells screened within the Middle Clay or the Farrington Sand were classified as deep wells.
Based on their total depth, wells screened above the Middle Clay are classified as either a shallow and/or intermediate well
2. Specific Gravity (S.G.) values were determined from LNAPL samples collected by Aquaterra/Stantek as part of CCR and/or SCR/RIR.

3. For wells with no direct LNAPL density measurements, the density value in the nearest well with LNAPL data was used.

4. Depth to water and depth to LNAPL provided by Stantec July 2010. All wells gauged on 7/13 & 7/14/10 unless otherwise noted

g/cc = grams per cubic centimeter

<.01 = Sheen or film of product on groundwater.
LNAPL = Light Non-Aqueous Phase Liquid

ft amsl = Feet Above Mean Sea Level

GW = Groundwater

NA = Not Applicable

NM = Not Measured

NP = No Product

ft btic = Feet Below Top of Inner Casing
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Table 4

Summary of Soil Sample Analytical Results

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2
Sample ID S-297 0-2 S-298 1-2 S-299 0-2 S-300_0-2 S-302S_1-2 S-303_0-2
ReZﬁiZEfi:lkl’Jns-ed Sample Date 5/4/2010 5/25/2010 6/8/2010 5/19/2010 5/12/2010 5/21/2010
Chemical Name CAS No . . Sample Matrix Soil Soil Soil Soil Soil Soil
Aquifer Soil MSCs
(TDS<2,500) Start Depth 0 1 0 0 1 0
End Depth 2 2 2 2 2 2
Units Result Q RL | Result  Q RL Result Q RL | Result  Q RL | Result  Q RL  Result | Q RL

1,2,4-TRIMETHYLBENZENE 95-63-6 20000 ug/kg ND u 5 ND u 1100 ND u 5 80 J 65 ND U 5 670 120
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE 106-93-4 5 ug/kg ND u 5 ND u 1100 ND u 5 ND u 65 ND u 5 ND u 120
1,2-DICHLOROETHANE 107-06-2 500 ug/kg ND u 5 ND u 1100 ND u 5 ND u 65 ND u 5 ND u 120
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 6200 ug/kg ND U 5 ND u 1100 ND u 5 ND u 65 ND u 5 ND u 120
BENZENE 71-43-2 500 ug/kg ND U 5 1200 J 530 ND u 5 130 J 33 ND U 5 140 J 60
DIMETHYL BENZENE/ XYLENES, TOTAL 1330-20-7 1000000 ug/kg ND u 5 ND u 1100 ND u 5 140 J 65 ND u 5 520 J 120
ETHYLBENZENE 100-41-4 70000 ug/kg ND U 5 ND U 1100 ND u 5 110 J 65 ND u 5 220 J 120
ISOPROPYLBENZENE (CUMENE) 98-82-8 1600000 ug/kg ND u 5 ND u 1100 ND u 5 ND u 65 ND U 5 3600 120
TERT-BUTYL METHYL ETHER 1634-04-4 2000 ug/kg ND U 5 ND u 530 ND u 5 ND U 33 ND U 5 ND u 60
TOLUENE 108-88-3 100000 ug/kg ND u 5 ND u 1100 ND u 5 99 J 65 ND u 5 ND u 120
ANTHRACENE 120-12-7 350000 ug/kg ND U | 170 = 1600 37 ND U | 170 ND U | 380 ND U | 190 540 J 380
BENZO(A)JANTHRACENE 56-55-3 320000 ug/kg ND U | 170 = 2500 37 ND U | 170 ND U | 380 ND U | 190 @ 2100 380
BENZO(A)PYRENE 50-32-8 46000 ug/kg 180 170 1500 37 ND U | 170 ND U | 380 ND U | 190 @ 1800 J 380
BENZO(B)FLUORANTHENE 205-99-2 170000 ug/kg 240 170 = 2100 37 ND U | 170 ND U | 380 ND U | 190 @ 1300 J 380
BENZO(G,H,I)PERYLENE 191-24-2 180000 ug/kg ND U | 170 660 37 ND U | 170 ND U | 380 ND U | 190 @ 1400 J 380
CHRYSENE 218-01-9 230000 ug/kg 170 170 = 2700 37 ND U | 170 ND U | 380 ND U | 190 @ 6900 380
FLUORENE 86-73-7 3800000 ug/kg ND U | 170 = 3300 37 ND U | 170 ND U | 380 ND U | 190 1100 J 380
NAPHTHALENE 91-20-3 25000 ug/kg ND U | 170 = 1400 37 ND u | 170 ND U | 380 ND U | 190 @ 2200 380
PHENANTHRENE 85-01-8 10000000 ug/kg ND U | 170 = 6900 370 ND U | 170 550 J | 380 ND U | 190 @ 2400 380
PYRENE 129-00-0 2200000 ug/kg 280 170 | 5500 370 ND U | 170 500 J | 380 ND U | 190 1700 J 380

MOISTURE, PERCENT

MOIST

NC

%

0.5

10.7

0.5

2.1

0.5

131

0.5

12.4

0.5

Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/kg - microgram per kilogram
mg/kg - milligram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

TDS - Total Dissolved Solids

Qualifiers:
Q - Lab Qualifier
U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J - Estimated value — The result is > the MDL and < the LOQ.

Exceedance Summary:

10 Result exceeds the PADEP Non-Residential Soil MSC

10

RL exceeds the PADEP Non-Residential Soil MSC
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Summary of Soil Sample Analytical Results

Table 4

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

MOISTURE, PERCENT

MOIST

NC

%

13.8

0.5

13.5

0.5

6.2

0.5

13.3

0.5

12.6

0.5

9.9

0.5

16.4

Location AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2
Sample ID S-305S_0-2 S-306_0-2 S-307_0-2 S-308_1-2 S-309_1-2 S$-310_1-2 S-311_1-2
ReZﬁiZElt’i:lkl,Jns-e d Sample Date 5/19/2010 5/20/2010 6/10/2010 4/30/2010 4/29/2010 4/29/2010 4/29/2010
Chemical Name CAS No . . Sample Matrix Soil Soil Soil Soil Soil Soil Soil
Aquifer Soil MSCs
(TDS<2,500) Start Depth 0 0 0 1 1 1 1
End Depth 2 2 2 2 2 2 2
Units Result Q RL | Result  Q RL | Result  Q RL | Result  Q RL | Result  Q RL | Result  Q RL | Result  Q RL

1,2,4-TRIMETHYLBENZENE 95-63-6 20000 ug/kg 63 J 57 190 J 58 ND u 5 ND u 4 ND u 5 ND u 4 45 5
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE 106-93-4 5 ug/kg ND u 57 ND u 58 ND u 5 ND u 4 ND u 5 ND u 4 ND u 5
1,2-DICHLOROETHANE 107-06-2 500 ug/kg ND u 57 ND u 58 ND u 5 ND u 4 ND u 5 ND u 4 ND u 5
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 6200 ug/kg ND u 57 63 J 58 ND u 5 ND u 4 ND u 5 ND u 4 39 5
BENZENE 71-43-2 500 ug/kg ND u 29 160 J 29 ND u 5 ND u 4 24 5 ND u 4 52 5
DIMETHYL BENZENE/ XYLENES, TOTAL 1330-20-7 1000000 ug/kg 92 J 57 360 58 ND u 5 ND u 4 ND u 5 ND u 4 44 5
ETHYLBENZENE 100-41-4 70000 ug/kg ND u 57 92 J 58 ND u 5 ND u 4 ND u 5 ND u 4 ND u 5
ISOPROPYLBENZENE (CUMENE) 98-82-8 1600000 ug/kg ND u 57 ND u 58 ND U 5 ND u 4 ND u 5 ND u 4 ND u 5
TERT-BUTYL METHYL ETHER 1634-04-4 2000 ug/kg ND U 29 ND u 29 ND u 5 ND u 4 ND u 5 ND u 4 ND u 5
TOLUENE 108-88-3 100000 ug/kg ND u 57 140 J 58 ND u 5 ND u 4 ND u 5 ND u 4 ND u 5
ANTHRACENE 120-12-7 350000 ug/kg ND U 39 710 39 ND U | 180 ND U | 190 390 190 ND U | 180 ND U | 200
BENZO(A)JANTHRACENE 56-55-3 320000 ug/kg ND U 39 1600 39 320 180 ND U | 190 860 190 ND U | 180 330 200
BENZO(A)PYRENE 50-32-8 46000 ug/kg ND U 39 1300 39 290 180 ND U | 190 470 190 ND U | 180 240 200
BENZO(B)FLUORANTHENE 205-99-2 170000 ug/kg ND U 39 1700 39 340 180 ND U | 190 580 190 ND U | 180 310 200
BENZO(G,H,I)PERYLENE 191-24-2 180000 ug/kg ND U 39 820 39 ND U | 180 ND U | 190 280 190 ND U | 180 ND U | 200
CHRYSENE 218-01-9 230000 ug/kg ND U 39 1400 39 300 180 ND U | 190 860 190 190 180 360 200
FLUORENE 86-73-7 3800000 ug/kg ND U 39 390 39 ND U | 180 ND U | 190 ND U | 190 ND U | 180 ND U | 200
NAPHTHALENE 91-20-3 25000 ug/kg ND U 39 330 39 ND U | 180 ND U | 190 ND U | 190 ND U | 180 ND U | 200
PHENANTHRENE 85-01-8 10000000 ug/kg ND U 39 2800 39 570 180 ND U | 190 @ 1800 190 ND U | 180 480 200
PYRENE 129-00-0 2200000 ug/kg ND U 39 3000 39 560 180 ND U | 190 @ 1600 190 240 180 580 200

|
Lo " gmer a0 mgkg 161 003 145 006 484 021 189 022 647 02 408 022 166 059
| |

0.5

Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/kg - microgram per kilogram
mg/kg - milligram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

TDS - Total Dissolved Solids

Qualifiers:
Q - Lab Qualifier
U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J - Estimated value — The result is > the MDL and < the LOQ.

Exceedance Summary:

Result exceeds the PADEP Non-Residential Soil MSC
RL exceeds the PADEP Non-Residential Soil MSC

Q:\Data6\2574601\Office Data\Reports\Site Characterization Reports\AOI 2\Tables\Table 4 - AOI2_Summary of Soil Analytical Result081610.xIsx

20f3



Summary of Soil Sample Analytical Results

Table 4

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

MOISTURE, PERCENT

MOIST

NC

%

16.5

0.5

8.5

0.5

20.9

0.5

17.6

Location AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2
Sample ID S-312_1-2 S-313_0-2 S-314_1-2 S-315_1-2 S$-316_1-2 S-317_0-2 S-318_1-2
ReZﬁiZE:'i;\lltlns-ed Sample Date 4/28/2010 5/6/2010 5/11/2010 5/11/2010 5/10/2010 5/7/2010 5/12/2010
Chemical Name CAS No . . Sample Matrix SO Soil Soil Soil Soil Soil Soil
Aquifer Soil MSCs
(TDS<2,500) Start Depth 1 0 1 1 1 0 1
End Depth 2 2 2 2 2 2 2
Units Result  Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL Result  Q RL | Result Q RL

1,2,4-TRIMETHYLBENZENE 95-63-6 20000 ug/kg ND U 5 7400 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE 106-93-4 5 ug/kg ND U 5 ND U 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
1,2-DICHLOROETHANE 107-06-2 500 ug/kg ND U 5 ND U 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 6200 ug/kg ND U 5 5700 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
BENZENE 71-43-2 500 ug/kg ND U 5 620 32 ND U 5 190 J 33 ND U 59 ND U 5 6 5
DIMETHYL BENZENE/ XYLENES, TOTAL 1330-20-7 1000000 ug/kg ND U 5 29000 64 ND U 5 75 J 67 ND U 120 ND U 5 ND U 5
ETHYLBENZENE 100-41-4 70000 ug/kg ND U 5 2100 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
ISOPROPYLBENZENE (CUMENE) 98-82-8 1600000 ug/kg ND U 5 3300 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
TERT-BUTYL METHYL ETHER 1634-04-4 2000 ug/kg ND U 5 ND U 32 ND U 5 ND U 33 ND U 59 ND U 5 ND U 5
TOLUENE 108-88-3 100000 ug/kg ND U 5 690 64 ND U 5 ND U 67 ND U 120 ND U 5 ND U 5
ANTHRACENE 120-12-7 350000 ug/kg ND U | 200 @ 2300 360 | 4100 1900 ND U | 940 ND U 1100 ND U | 200 ND U | 190
BENZO(A)JANTHRACENE 56-55-3 320000 ug/kg ND U | 200 @ 3400 360 | 9600 1900 ND U | 940 @ 1200 J 1100 ND U | 200 ND U | 190
BENZO(A)PYRENE 50-32-8 46000 ug/kg ND U | 200 @ 2500 360 | 6300 1900 ND U | 940 ND U 1100 ND U | 200 ND U | 190
BENZO(B)FLUORANTHENE 205-99-2 170000 ug/kg ND U | 200 @ 3800 360 | 8100 1900 ND U | 940 @ 1200 J 1100 ND U | 200 ND U | 190
BENZO(G,H,I)PERYLENE 191-24-2 180000 ug/kg ND U | 200 1700 J | 360 | 2600 1900 ND U | 940 ND U 1100 ND U | 200 ND U | 190
CHRYSENE 218-01-9 230000 ug/kg ND U | 200 @ 4700 360 | 8500 1900 2000 J 940 | 2500 J 1100 ND U | 200 ND U | 190
FLUORENE 86-73-7 3800000 ug/kg ND U | 200 1600 J | 360 ND U 1900 ND U | 940 ND U 1100 ND U | 200 ND U | 190
NAPHTHALENE 91-20-3 25000 ug/kg ND U | 200 1600 J | 360 ND U 1900 ND U | 940 @ 2300 J 1100 ND U | 200 ND U | 190
PHENANTHRENE 85-01-8 10000000 ug/kg ND U | 200 @ 7000 360 | 11000 1900 ND U | 940 @ 1300 J 1100 ND U | 200 280 190
PYRENE 129-00-0 2200000 ug/kg ND U | 200 @ 7400 360 | 13000 1900 2100 J 940 | 3700 J 1100 ND U | 200 200 190

0.5

Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/kg - microgram per kilogram
mg/kg - milligram per kilogram

MSC - PADEP's Medium Specific Concentration for Soil

RL - Reporting Limit

ND - Not Detected

NC - No Criteria

TDS - Total Dissolved Solids

Qualifiers:
Q - Lab Qualifier
U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument
J - Estimated value — The result is > the MDL and < the LOQ.

Exceedance Summary:

Result exceeds the PADEP Non-Residential Soil MSC
RL exceeds the PADEP Non-Residential Soil MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells
AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o Location c-140 C-HEADER PZ-101 RW-600 $-108* $-110 §-132 $-133 s-134
PADEP Non-Residential g, 116 D €-140_072010 C-HEADER 071410 PZ-101_071510 RW-600_072310 $-108_072310 $-110_072310 $-132_071310 §-133_071310 $-134_071410
Chemical Name CAS No Us:‘z‘ Q;‘(;‘:‘e;/{"s Sample Date 7/20/2010 7/14/2010 7/15/2010 7/23/2010 7/23/2010 7/23/2010 7/13/2010 7/13/2010 7/14/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4TRIMETHYLBENZENE 95636 35 ug/l 3 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
BENZENE 71432 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
ISOPROPYLBENZENE (CUMENE) 98828 2300 ug/l 2 2 ND U 2 3 2 4 2 3 2 3 2 31 2 ND U 2 ND U 2
ETHYLBENZENE 100-41-4 700 ug/l 1 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-934 0.05 ug/l ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 0029| ND U | 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/l ND U 1 ND U 1 ND U 1 2 1 1 1 3 1 ND U 1 1 1 ND U 1
TOLUENE 108-88-3 1000 ug/l ND U 1 ND U 1 ND U 1 ND 1 ND U 1 ND 1 ND U 1 ND U 1 ND U 1
XYLENES (TOTAL) 1330-20-7 10000 ug/l 2 1 ND U 1 ND U 1 ND U 1 1 1 ND U 1 ND U 1 ND U 1 2 1
Semi-volatile Organic Compounds
CHRYSENE 21801-9 1.9 ug/l ND U 5 ND U 5 ND U 5 ND U 5 54 50 | ND U 5 ND U 5 ND U 5 ND U 5
FLUORENE 86737 1900 ug/l ND U 5 ND U 5 ND U 5 ND U 5 ND U 50 | ND U 5 ND U 5 ND U 5 ND U 5
NAPHTHALENE 91203 100 ug/l ND U 5 ND U 5 ND U 5 ND U 5 ND U 50 | ND U 5 ND U 5 ND U 5 ND U 5
PHENANTHRENE 85:01-8 1100 ug/l ND U 5 ND U 5 ND U 5 ND U 5 ND U 50 | ND U 5 ND U 5 ND U 5 ND U 5
PYRENE 12900-0 130 ug/l 6 5 ND U 5 ND U 5 ND U 5 110 50 | ND U 5 ND U 5 ND U 5 ND U 5
Metals
LEAD 7439-92-1 0.005 mg/l ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0.001 | 0.0011 0.001 | ND U | 0001 | ND U | 0001 | ND U | 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
- Result exceeds the PADEP Non-Residential Groundwater MSC

RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells

AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o Location $-136 $-137 $-139* S-140* $-141* s-143* §-153 S-154 $-165
PADEP Non-Residential g, 116 D $-136_071510 $-137_071310 $-139_071210 $-140_071210 $-141_071210 $-143_072610 $-153_072310 §-154_072310 $-165_071410
Chemical Name CAS No Us:‘z‘ Q;‘(;‘:‘e;/{"s Sample Date 7/15/2010 7/13/2010 7/12/2010 7/12/2010 7/12/2010 7/26/2010 7/23/2010 7/23/2010 7/14/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4TRIMETHYLBENZENE 95636 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 4 2 4 4
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 4
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 2
BENZENE 71432 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 7 ND 1 12 1 88 2
ISOPROPYLBENZENE (CUMENE) 98828 2300 ug/l 3 2 3 2 3 2 ND U 2 36 2 ND U 2 13 | ND 2 7 2 4 4
ETHYLBENZENE 100-41-4 700 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 4 1 2 2
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-934 0.05 ug/l ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 0029| ND U | 0028 | ND U | 0029| ND U | 0029 | ND U | 0029 ND U | 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/l ND U 1 1 1 ND U 1 7 1 9 1 ND U 1 4 ND 1 31 1 71 2
TOLUENE 108-88-3 1000 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 2 ND 1 m 1 10 2
XYLENES (TOTAL) 1330-20-7 10000 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 7 ND 1 40 1 18 2
Semi-volatile Organic Compounds
CHRYSENE 21801-9 1.9 ug/l ND U 5 ND U 5 ND U 49 | D U 49 | ND U 51 | ND U 50 ) ND 5 ND U 5 ND U 5
FLUORENE 86737 1900 ug/l ND U 5 ND U 5 ND U 49 | ND U 49 91 51 54 50 2 | ND 5 ND U 5 ND U 5
NAPHTHALENE 91203 100 ug/l 12 5 ND U 5 ND U 49 | ND U 49 | ND U 51 ND U 50 | ND U 5 ND U 5 ND U 5
PHENANTHRENE 85:01-8 1100 ug/l ND U 5 ND U 5 ND U 49 | ND U 49 | 190 51 ND U 50 29 | ND 5 ND U 5 7 5
PYRENE 12900-0 130 ug/l ND U 5 ND U 5 ND U 49 | ND U 49 | 61 51 ND U 50 25 | ND 5 ND U 5 ND U 5
Metals
LEAD 7439-92-1 0.005 mg/l ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
- Result exceeds the PADEP Non-Residential Groundwater MSC

- RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells

AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o Location 5166 $-177 $-246A §-247 S-248 $-249 §-251* §-252* §-253*
PADEP Non-Residential g, 116 D $-166_071410 $-177_071410 $-246_072210 $-247_072210 $-248_072210 $-249_072210 $-251_071210 §-252_071210 $-253_070910
Chemical Name CAS No Us:‘z‘ Q;‘(;‘:‘e;/{"s Sample Date 7/14/2010 7/14/2010 7/22/2010 7/22/2010 7/22/2010 7/22/2010 7/12/2010 7/12/2010 7/9/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4TRIMETHYLBENZENE 95636 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 68 10 [ 140 4 ND U 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/ ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 48 10 42 4 ND U 2
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 5 ND U 2 ND U 1
BENZENE 71432 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 2 1 ND U 1 370 5 [ 1300 10 | ND U 1
ISOPROPYLBENZENE (CUMENE) 98828 2300 ug/l 7 2 5 2 ND U 2 ND U 2 3 2 ND U 2 34 10 13 4 21 2
ETHYLBENZENE 100-41-4 700 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 120 5 % 2 ND U 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-934 0.05 ug/l ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 003 | ND U | 0029 | ND U | 0029| ND U | 0029 | ND U | 0029| ND U | 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/l 10 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 5 5 2 16 1
TOLUENE 108-88-3 1000 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 5 9 2 ND U 1
XYLENES (TOTAL) 1330-20-7 10000 ug/l 3 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 33 5 250 2 ND U 1
Semi-volatile Organic Compounds
CHRYSENE 21801-9 1.9 ug/l ND U 50 | ND U 50 | ND U 5 ND U 5 ND U 5 ND U 5 ND U 49 | D U 49 | ND U 49
FLUORENE 86737 1900 ug/l ND U 50 | ND U 50 | ND U 5 ND U 5 7 5 ND U 5 ND U 49 | ND U 49 | ND U 49
NAPHTHALENE 91203 100 ug/l ND U 50 | ND U 50 | ND U 5 ND U 5 ND U 5 ND U 5 ND U 49 | ND U 49 | ND U 49
PHENANTHRENE 85:01-8 1100 ug/l ND U 50 | ND U 50 | ND U 5 ND U 5 9 5 ND U 5 ND U 49 | ND U 49 | ND U 49
PYRENE 12900-0 130 ug/l ND U 50 | ND U 50 | ND U 5 ND U 5 7 5 ND U 5 ND U 49 | ND U 49 | ND U 49
Metals
LEAD 7439-92-1 0.005 mg/l ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
- Result exceeds the PADEP Non-Residential Groundwater MSC

- RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

: A Location S-294 S-295* S-298** S-299* S-300* S-301* S-302* S-303** S-304*
PADEP Non-Residential g, 116 D $-294_ 071510 $-295_071510 $-298_070810 $-299_070810 $-300_070810 $-301_070810 $-302_070910 $-303_072610 $-304_070810
Chemical Name CAS No Us:‘z‘ Q:(;‘:‘e;/TLDs Sample Date 7/15/2010 7/15/2010 7/8/2010 7/8/2010 7/8/2010 7/8/2010 7/9/2010 7/26/2010 7/8/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4-TRIMETHYLBENZENE 95-63-6 35 ug/! 410 20 360 10 620 10 ND U 2 ND U 2 9 2 ND U 2 ND U 2 ND U 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/| 130 20 130 10 210 10 ND U 2 ND U 2 4 2 ND U 2 ND U 2 ND U 2
1,2-DICHLOROETHANE 107-06-2 5 ug/| ND U 10 ND U 5 ND U 5 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
BENZENE 71-43-2 5 ugl/| 130 10 1900 50 90 5 ND U 1 14 1 9 1 ND U 1 6 1 ND U 1
ISOPROPYLBENZENE (CUMENE) 98-82-8 2300 ug/| 110 20 71 10 29 10 22 2 29 2 41 2 50 2 13 2 3 2
ETHYLBENZENE 100-41-4 700 ug/| 470 10 140 5 68 5 ND u 1 ND 1 ND U 1 ND U 1 ND U 1 ND U 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 0.05 ug/| ND U 0.029 ND u 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.029 ND U 0.028 ND U 0.029 ND U 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/| ND U 10 ND U 5 ND U 5 16 1 81 1 4 1 9 1 ND U 1 ND U 1
TOLUENE 108-88-3 1000 ug/| ND U 10 560 5 170 5 ND u 1 ND U 1 ND U 1 ND U 1 1 1 ND U 1
XYLENES (TOTAL) 1330-20-7 10000 ug/| 720 10 1200 5 520 5 2 1 ND U 1 ND U 1 1 1 2 1 ND U 1
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 1.9 ug/! 140 47 ND U 50 ND U 50 ND U 49 ND U 49 ND U 500 ND U 49 ND U 24 ND U 49
FLUORENE 86-73-7 1900 ug/| 480 47 ND u 50 ND U 50 ND U 49 ND U 49 ND U 500 ND U 49 28 24 ND U 49
NAPHTHALENE 91-20-3 100 ug/! 8500 470 740 50 190 50 ND U 49 ND U 49 ND U 500 ND U 49 48 24 ND U 49
PHENANTHRENE 85-01-8 1100 ugl/| 1000 47 97 50 110 50 ND U 49 ND U 49 ND U 500 65 49 54 24 ND U 49
PYRENE 129-00-0 130 ug/! 380 47 ND U 50 55 50 ND U 49 ND U 49 ND U 500 ND U 49 ND U 24 ND U 49
Metals
LEAD 7439-92-1 0.005 mg/| ND U 0.001 1.04 0.005 ND U 0.001 ND U 0.001 ND U 0.001 ND U 0.001 ND U 0.001 ND U 0.001 ND U 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/l - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
- Result exceeds the PADEP Non-Residential Groundwater MSC

- RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells

AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o Location $-305 $-306* §-307 §-309* §-310* §-312 §-314* s-316* §-317*
PADEP Non-Residential g, 116 D $-305_071410 $-306_070910 $-307_071310 $-309_070810 $-310_070810 $-312_070810 $-314_070910 §-316_070910 $-317_070910
Chemical Name CAS No Us:‘z‘ Q;‘(;‘::‘e;/{'l‘s Sample Date 7/14/2010 7/9/2010 7/13/2010 7/8/2010 7/8/2010 7/8/2010 7/9/2010 7/9/2010 7/9/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4TRIMETHYLBENZENE 95636 35 ug/l ND U 4 20 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/l ND U 4 52 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 ND U 2
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 2 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
BENZENE 71432 5 ug/l ND U 2 740 10 | ND U 1 ND U 1 ND U 1 ND U 1 1 1 5 1 1 1
ISOPROPYLBENZENE (CUMENE) 98828 2300 ug/l 58 4 73 2 ND U 2 17 2 ND U 2 ND U 2 100 2 36 2 84 2
ETHYLBENZENE 100-41-4 700 ug/l ND U 2 490 10 | ND U 1 ND U 1 ND U 1 ND U 1 ND 1 ND U 1 ND 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-934 0.05 ug/l ND U | 0029 | ND U | 0028| ND U | 0029 | ND U | 0029| ND U | 0028 | ND U | 0029 | ND U | 0027 | ND U | 0029 | ND U | 0028
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/l 2 2 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 4 1 2 1 9 1
TOLUENE 108-88-3 1000 ug/l ND U 2 52 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 1 1
XYLENES (TOTAL) 1330-20-7 10000 ug/l ND U 2 300 1 ND U 1 ND U 1 ND U 1 ND U 1 2 1 3 1 3 1
Semi-volatile Organic Compounds
CHRYSENE 21801-9 1.9 ug/l ND U 50 | ND U | 500 | ND U 5 ND U 49 | ND U 49 | D U 5 ND U | 500 | ND U 49 | ND U | 500
FLUORENE 86737 1900 ug/l ND U 50 | ND U 500 | ND U 5 ND U 49 | ND U 49 | ND U 5 870 500 | ND U 49 | ND U 500
NAPHTHALENE 91203 100 ug/l ND U 50 | 670 500 | ND U 5 ND U 49 | ND U 49 | ND U 5 ND U | 500 | ND U 49 | ND U | 500
PHENANTHRENE 85:01-8 1100 ug/l 66 50 | 850 500 | ND U 5 ND U 49 | ND U 49 | ND U 5 [ 1900 500 | ND U 49 | ND U 500
PYRENE 12900-0 130 ug/l ND U 50 | ND U | 500 | ND U 5 ND U 49 | ND U 49 | ND U 5 ND U | 500 | ND U 49 | ND U | 500
Metals
LEAD 7439-92-1 0.005 mg/l ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
- Result exceeds the PADEP Non-Residential Groundwater MSC

- RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 5
Summary of Groundwater Analytical Results
Shallow and Intermediate Monitoring Wells
AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

o Location S-318* 5328 S-48* s71 s-72 sD-1*
PADEP Non-Residential g, 116 p $-318_070910 $-328 071210 $-48_071410 $-71_071510 §-72_071510 SD-1_072310
Chemical Name CAS No Us:g ?g{;’::/["s Sample Date 7/9/2010 7/12/2010 7/14/2010 7/15/2010 7/15/2010 7/23/2010
Groundwater MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL | Result Q RL
1,2,4 TRIMETHYLBENZENE 95636 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 4 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/l ND U 2 ND U 2 ND U 2 ND U 2 ND U 2 3 2
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 1 ND U 1 ND U 1 ND U 1 ND U 1 ND U 1
BENZENE 71432 5 ug/l ND U 1 ND U 1 ND U 1 2 1 ND U 1 370 10
ISOPROPYLBENZENE (CUMENE) 98-82-8 2300 ug/l 51 2 13 2 48 2 6 2 35 2 2 2
ETHYLBENZENE 100-41-4 700 ug/l ND U 1 ND U 1 ND U 1 ND 1 ND U 1 1 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 0.05 ug/l ND U | 0029| ND U | 0029 | ND U | 0029 ND U | 0029 | ND U | 0029 ND U | 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ug/l 20 1 3 1 8 1 240 1 ND U 1 22 1
TOLUENE 108-88-3 1000 ug/l ND U 1 ND U 1 ND U 1 1 1 2 1 11 1
XYLENES (TOTAL) 1330-20-7 10000 ug/l 1 1 ND U 1 ND U 1 3 1 4 1 15 1
Semi-volatile Organic Compounds
CHRYSENE 218019 1.9 ug/l ND U 48 | ND U 5 75 50 | ND U 5 14 5 ND U 48
FLUORENE 86737 1900 ug/l ND U 48 | ND U 5 690 50 | ND U 5 13 5 ND U 48
NAPHTHALENE 91203 100 ug/l ND U 48 | ND U 5 ND U 50 | ND U 5 ND U 5 ND U 48
PHENANTHRENE 85018 1100 ug/l ND U 48 12 5 [ 1900 500 | ND U 5 10 5 ND U 48
PYRENE 129-00-0 130 ug/ ND U 48 | ND U 5 340 5 | ND U 5 20 5 ND U 48
Metals
LEAD 7439-92-1 0.005 mg/! ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0001 | ND U | 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/! - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
10 |- Result exceeds the PADEP Non-Residential Groundwater MSC

10 - BL exceeds the PADEP Non-Residential Groundwater MSC
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Table 6
Summary of Groundwater Analytical Results
Deep (Lower Sand) Monitoring Wells
AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location S-294D S-302D $-305D S-72D
PADEP Non-Residential Sample ID $-294D_072310 $-302D_072610 S-305D_072610 $-72D_072310
Chemical Name CAS No Used Aquifer TDS <2500  gample Date 7/23/2010 7/26/2010 7/26/2010 7/23/2010
mg/L Groundwater
MSCs
Sample Matrix Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Q RL Result Q RL Result Q RL Result Q RL
1,2,4-TRIMETHYLBENZENE 95-63-6 35 ug/l 15 2 ND u 2 ND u 2 ND u 2
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 35 ug/l 6 2 ND u 2 ND U 2 ND u 2
1,2-DICHLOROETHANE 107-06-2 5 ug/l ND U 1 ND u 1 ND u 1 ND u 1
BENZENE 71-43-2 5 ug/l ND U 1 ND u 1 ND U 1 ND u 1
ISOPROPYLBENZENE (CUMENE) 98-82-8 2300 ug/l 3 2 ND u 2 5 2 ND u 2
ETHYLBENZENE 100-41-4 700 ug/l 17 1 ND u 1 ND u 1 ND u 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 0.05 ug/l ND U 0.029 ND u 0.029 ND U 0.029 ND u 0.029
TERT-BUTYL METHYL ETHER 1634-04-4 20 ugl/l ND U 1 ND u 1 ND U 1 1 1
TOLUENE 108-88-3 1000 ug/! 1 1 ND u 1 ND u 1 ND u 1
XYLENES (TOTAL) 1330-20-7 10000 ug/l 19 1 ND u 1 ND U 1 1 1
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 1.9 ug/l ND U 5 ND u 5 ND u 5 ND u 5
FLUORENE 86-73-7 1900 ug/l 6 5 ND u 5 ND U 5 ND u 5
NAPHTHALENE 91-20-3 100 ug/l 140 24 ND u 5 ND U 5 ND u 5
PHENANTHRENE 85-01-8 1100 ug/l 8 5 ND u 5 ND U 5 ND u 5
PYRENE 129-00-0 130 ug/! ND U 5 ND u 5 ND U 5 ND u 5
Metals
LEAD 7439-92-1 0.005 mg/! ND U 0.001 ND u 0.001 ND U 0.001 ND u 0.001
Notes:

PADEP - Pennsylvania Department of Environmental Protection

ug/l - microgram per liter

mg/I - milligram per liter

MSC - PADEP's Medium Specific Concentration for Groundwater

RL - Reporting Limit

ND - Not Detected

TDS - Total Dissolved Solids

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.

Qualifiers:

Q - Lab Qualifier

U - The analyte was analyzed but not detected

E - The analyte exceeded the calibration range of the instrument

Exceedance Summary:
10 - Result exceeds the PADEP Non-Residential Groundwater MSC

70 - RL exceeds the PADEP Non-Residential Groundwater MSC
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Table 7

Summary of Soil Analytical Results Screened for Protection of Indoor Air

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2
Sample ID C-137_1-2 S$-135_0-2 S-297 0-2 S-298_1-2 S-299 0-2 S-300_0-2 S-302S_1-2 S-303_0-2 S-305S_0-2 S-306_0-2 S-307_0-2
USEPA-P‘.\ Defz:lults USEPA.-PA D.efaults Sample Date 5/27/2010 6/10/2010 5/4/2010 5/25/2010 6/8/2010 5/19/2010 | 5/12/2010 @ 5/21/2010 5/19/2010 5/20/2010 6/10/2010
. Nonresidential Nonresidential PELs A B B B . . . . A . A A
Chemical Name CAS No . L Sample Matrix Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil Soil
Volatilization to Volatilization to
Indoor Air Screen Indoor Air Screen Start Depth 1 0 0 1 0 0 1 0 0 0 0
End Depth 2 2 2 2 2 2 2 2 2 2 2
Units Result Result Result Result Result Result Result Result Result Result Result
Volatile Organic Compounds | L
1,2,4-TRIMETHYLBENZENE 95-63-6 29,000 310,000 ug/kg ND ND ND ND ND 80 ND 670 63 190 ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 290 1,000,000 ug/kg ND ND ND ND ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 73 8,300 ug/kg ND ND ND ND ND ND ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 6,400 87,000 ug/kg ND ND ND ND ND ND ND ND ND 63 ND
BENZENE 71-43-2 630 380,000 ug/kg ND ND ND 1,200 ND 130 ND 140 ND 160 ND
DIMETHYL BENZENE/ XYLENES, TOTAL 1330-20-7 77.000 170,000 ug/kg ND ND ND ND ND 140 ND 520 92 360 ND
ETHYLBENZENE 100-41-4 9,500 110,000 ug/kg ND ND ND ND ND 110 ND 220 ND 92 ND
ISOPROPYLBENZENE (CUMENE) 98-82-8 360,000 360,000 ug/kg 9 ND ND ND ND ND ND 3,600 ND ND ND
TERT-BUTYL METHYL ETHER 1634-04-4 86,000 6,400,000 ug/kg ND ND ND ND ND ND ND ND ND ND ND
TOLUENE 108-88-3 110,000 240,000 ug/kg ND ND ND ND ND 99 ND ND ND 140 ND
ANTHRACENE 120-12-7 NOC NOC ug/kg 1,900 ND ND 1,600 ND ND ND 540 ND 710 ND
BENZO(AJANTHRACENE 56-55-3 NCA NCA ug/kg 2,300 ND ND 2,500 ND ND ND 2,100 ND 1,600 320
BENZO(A)PYRENE 50-32-8 NCA NCA ug/kg 1,900 ND 180 1,500 ND ND ND 1,800 ND 1,300 290
BENZO(B)FLUORANTHENE 205-99-2 NCA NCA ug/kg 2,200 ND 240 2,100 ND ND ND 1,300 ND 1,700 340
BENZO(G,H,)PERYLENE 191-24-2 NCA NCA ug/kg 1,300 ND ND 660 ND ND ND 1,400 ND 820 ND
CHRYSENE 218-01-9 NCA NCA ug/kg 2,300 ND 170 2,700 ND ND ND 6,900 ND 1,400 300
FLUORENE 86-73-7 NOC NOC ug/kg 1,800 ND ND 3,300 ND ND ND 1,100 ND 390 ND
NAPHTHALENE 91-20-3 NOC NOC ug/kg 5,400 ND ND 1,400 ND ND ND 2,200 ND 330 ND
PHENANTHRENE 85-01-8 NOC NOC ug/kg 4,400 ND ND 6,900 ND 550 ND 2,400 ND 2,800 570
PYRENE 129-00-0 NCA NCA ug/kg ND ND 280 5,500 ND 500 ND 1,700 ND 3,000 560

lEAD 743991 NCA _ NCA _ mgkg 261 431 587 96 122 168 477 121 161 145 484

MOISTURE, PERCENT

MOIST

NCA

NCA

%

205

10.7

2.1

13.1

12.4

13.8

135

6.2

Notes:

USEPA - United States Enivironmental Protection Agency
ug/kg - microgram per kilogram

mg/kg - milligram per kilogram

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

All laboratory qualifiers and reporting limits are provided in Table 4.

Exceedance Summary:

H Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

- Result exceeds the USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 7

Summary of Soil Analytical Results Screened for Protection of Indoor Air

AOI-2

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2 AOI-2
Sample ID S$-308_1-2 S-309_1-2 | S-310_1-2  S-311_1-2 S-312_1-2 S-313.0-2 S-314.1-2 S-315_1-2 S-316_1-2 S-317_0-2 S-318_1-2
USEPA-PA Defa.lults USEPA.-PA D.efaults Sample Date 4/30/2010 | 4/29/2010 4/29/2010 4/29/2010 4/28/2010 5/6/2010 5/11/2010 5/11/2010 5/10/2010 | 5/7/2010 A 5/12/2010
. Nonresidential Nonresidential PELs . B B . B R . . . . .
Chemical Name CAS No L e Sample Matrix Soil Soil Soil Soil SO Soil Soil Soil Soil Soil Soil
Volatilization to Volatilization to
Indoor Air Screen Indoor Air Screen Start Depth 1 1 1 1 1 0 1 1 1 0 1
End Depth 2 2 2 2 2 2 2 2 2 2 2
Units Result Result Result Result Result Result Result Result Result Result Result
Volatile Organic Compounds | L
1,2,4-TRIMETHYLBENZENE 95-63-6 29,000 310,000 ug/kg ND ND ND 45 ND 7,400 ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 290 1,000,000 ug/kg ND ND ND ND ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 73 8,300 ug/kg ND ND ND ND ND ND ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 6,400 87,000 ug/kg ND ND ND 39 ND 5,700 ND ND ND ND ND
BENZENE 71-43-2 630 380,000 ug/kg ND 24 ND 52 ND 620 ND 190 ND ND 6
DIMETHYL BENZENE/ XYLENES, TOTAL 1330-20-7 77,000 170,000 ug/kg ND ND ND 44 ND 29,000 ND 75 ND ND ND
ETHYLBENZENE 100-41-4 9,500 110,000 ug/kg ND ND ND ND ND 2,100 ND ND ND ND ND
ISOPROPYLBENZENE (CUMENE) 98-82-8 360,000 360,000 ug/kg ND ND ND ND ND 3,300 ND ND ND ND ND
TERT-BUTYL METHYL ETHER 1634-04-4 86,000 6,400,000 ug/kg ND ND ND ND ND ND ND ND ND ND ND
TOLUENE 108-88-3 110,000 240,000 ug/kg ND ND ND ND ND 690 ND ND ND ND ND
ANTHRACENE 120-12-7 NOC NOC ug/kg ND 390 ND ND ND 2,300 4,100 ND ND ND ND
BENZO(A)JANTHRACENE 56-55-3 NCA NCA ug/kg ND 860 ND 330 ND 3,400 9,600 ND 1,200 ND ND
BENZO(A)PYRENE 50-32-8 NCA NCA ug/kg ND 470 ND 240 ND 2,500 6,300 ND ND ND ND
BENZO(B)FLUORANTHENE 205-99-2 NCA NCA ug/kg ND 580 ND 310 ND 3,800 8,100 ND 1,200 ND ND
BENZO(G,H,I)PERYLENE 191-24-2 NCA NCA ug/kg ND 280 ND ND ND 1,700 2,600 ND ND ND ND
CHRYSENE 218-01-9 NCA NCA ug/kg ND 860 190 360 ND 4,700 8,500 2,000 2,500 ND ND
FLUORENE 86-73-7 NOC NOC ug/kg ND ND ND ND ND 1,600 ND ND ND ND ND
NAPHTHALENE 91-20-3 NOC NOC ug/kg ND ND ND ND ND 1,600 ND ND 2,300 ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/kg ND 1,800 ND 480 ND 7,000 11,000 ND 1,300 ND 280
PYRENE 129-00-0 NCA NCA ug/kg ND 1,600 240 580 ND 7,400 13,000 2,100 3,700 ND 200

| |

MOISTURE, PERCENT

MOIST

NCA

NCA

%

13.3

12.6

9.9

16.4

16.5

8.5

20.9

17.6

Notes:

USEPA - United States Enivironmental Protection Agency

ug/kg - microgram per kilogram
mg/kg - milligram per kilogram

ND - Not Detected

NOC - Not of Concern
NCA - No Criterion Available
All laboratory qualifiers and reporting limits are provided in Table 4.

Exceedance Summary:

- Result exceeds the USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8
Summary of Groundwater Analytical Results Screened for Protection of Indoor Air
Shallow/Intermediate Wells

AOI-2

Sunoco Philadelphia Refinery

Philadelph

ia, Pennsylvania

Location C-HEADER PZ-101 RW-600 S-108* S-110 S-132 S-133 S-134
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID C-HEADER_071410 PZ-101_071510 RW-600_072310 S-108_072310 S$-110_072310 S$-132_071310 S$-133_071310 S$-134_071410
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/14/2010 7/15/2010 7/23/2010 7/23/2010 7/23/2010 7/13/2010 7/13/2010 7/14/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l ND ND ND ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/l ND ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/| ND ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/| ND ND ND ND ND ND ND ND
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l ND 3 4 3 3 31 ND ND
ETHYLBENZENE 100-41-4 45,000 NOC ug/| ND ND ND ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l ND ND 2 1 3 ND 1 ND
TOLUENE 108-88-3 NOC NOC ug/| ND ND ND ND ND ND ND ND
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! ND ND ND 1 ND ND ND 2
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND 54 ND ND ND ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND ND ND ND ND ND
NAPHTHALENE 91-20-3 NOC NOC ug/! ND ND ND ND ND ND ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! ND ND ND ND ND ND ND ND
PYRENE 129-00-0 NCA NCA ug/! ND ND ND 110 ND ND ND ND
Metals
LEAD 7439-92-1 NCA NCA mg/| ND ND ND ND 0.0011 ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/l - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.

** - Samples were diluted.

All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8

Summary of Groundwater Analytical Results Screened for Protection of Indoor Air

Shallow/Intermediate Wells

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

AOI-2

Location S-136 S-137 S-139* S-140* S-141* S-143* S-153
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID $-136_071510 $-137_071310 $-139_071210 S$-140_071210 $-141_071210 S$-143_072610 $-153_072310
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/15/2010 7/13/2010 7/12/2010 7/12/2010 7/12/2010 7/26/2010 7/23/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l ND ND ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/l ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/l ND ND ND ND ND ND 7
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l 3 3 3 ND 36 ND 13
ETHYLBENZENE 100-41-4 45,000 NOC ug/l ND ND ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l ND 11 ND 7 9 ND 4
TOLUENE 108-88-3 NOC NOC ug/l ND ND ND ND ND ND 2
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! ND ND ND ND ND ND 7
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND ND ND ND 8
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND ND 91 54 12
NAPHTHALENE 91-20-3 NOC NOC ug/! 12 ND ND ND ND ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! ND ND ND ND 190 ND 29
PYRENE 129-00-0 NCA NCA ug/! ND ND ND ND 61 ND 25
Metals
LEAD 7439-92-1 NCA NCA mg/l ND ND ND ND ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.
All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8

Summary of Groundwater Analytical Results Screened for Protection of Indoor Air

Shallow/Intermediate Wells

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

AOI-2

Location S-154 S-165 S-166 S-177 S-246A S-247 S-248
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID S-154_072310 S$-165_071410 $-166_071410 $-177_071410 S$-246_072210 S$-247_072210 S$-248_072210
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/23/2010 7/14/2010 7/14/2010 7/14/2010 7/22/2010 7/22/2010 7/22/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l 4 4 ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| ND ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/l ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/l 12 88 ND ND ND ND 2
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l 7 4 7 5 ND ND 3
ETHYLBENZENE 100-41-4 45,000 NOC ug/l 4 2 ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l 31 71 10 ND ND ND ND
TOLUENE 108-88-3 NOC NOC ug/l 11 10 ND ND ND ND ND
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! 40 18 3 ND ND ND ND
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND ND ND ND ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND ND ND ND 7
NAPHTHALENE 91-20-3 NOC NOC ug/! ND ND ND ND ND ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! ND 7 ND ND ND ND 9
PYRENE 129-00-0 NCA NCA ug/! ND ND ND ND ND ND 7
Metals
LEAD 7439-92-1 NCA NCA mg/l ND ND ND ND ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.
All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8

Summary of Groundwater Analytical Results Screened for Protection of Indoor Air

Shallow/Intermediate Wells

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

AOI-2

Location S-249 S-251* S-252 S-253* S-294 S-295* S-298**
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID S$-249 072210 $-251_071210 $-252_071210 $-253_070910 S$-294_071510 S$-295_071510 S$-298_070810
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/22/2010 7/12/2010 7/12/2010 7/9/2010 7/15/2010 7/15/2010 7/8/2010
Sample Matrix Groundwater Groundwater WG Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result RL Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/| ND 68 4 ND 410 360 620
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| ND 48 4 ND 130 130 210
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/| ND ND 2 ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/| ND 370 10 ND 130 1900 90
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l ND 34 4 21 110 71 29
ETHYLBENZENE 100-41-4 45,000 NOC ug/| ND 120 2 ND 470 140 68
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND 0.029 ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l ND ND 2 16 ND ND ND
TOLUENE 108-88-3 NOC NOC ug/| ND ND 2 ND ND 560 170
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! ND 33 2 ND 720 1200 520
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND 49 ND 140 ND ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND 49 ND 480 ND ND
NAPHTHALENE 91-20-3 NOC NOC ug/! ND ND 49 ND 8500 740 190
PHENANTHRENE 85-01-8 NOC NOC ug/! ND ND 49 ND 1000 97 110
PYRENE 129-00-0 NCA NCA ug/! ND ND 49 ND 380 ND 55
Metals
LEAD 7439-92-1 NCA NCA mg/| ND ND 0.001 ND ND 1.04 ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.
All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8
Summary of Groundwater Analytical Results Screened for Protection of Indoor Air
Shallow/Intermediate Wells
AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location S$-299* S-300* S-301* S-302* S-303** S-304* S-305
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID $-299_070810 $-300_070810 S$-301_070810 S$-302_070910 S$-303_072610 S$-304_070810 S$-305_071410
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/8/2010 7/8/2010 7/8/2010 7/9/2010 7/26/2010 7/8/2010 7/14/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l ND ND 9 ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| ND ND 4 ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/l ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/l ND 14 9 ND 6 ND ND
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l 22 29 41 50 13 3 58
ETHYLBENZENE 100-41-4 45,000 NOC ug/l ND ND ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l 16 81 4 9 ND ND 2
TOLUENE 108-88-3 NOC NOC ug/l ND ND ND ND 1 ND ND
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! 2 ND ND 1 2 ND ND
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND ND ND ND ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND ND 28 ND ND
NAPHTHALENE 91-20-3 NOC NOC ug/! ND ND ND ND 48 ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! ND ND ND 65 54 ND 66
PYRENE 129-00-0 NCA NCA ug/! ND ND ND ND ND ND ND
Metals
LEAD 7439-92-1 NCA NCA mg/l ND ND ND ND ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.

** - Samples were diluted.

All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8
Summary of Groundwater Analytical Results Screened for Protection of Indoor Air
Shallow/Intermediate Wells
AOI-2
Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

Location S-306* S-307 S-309* S-310* S-312 S-314* S-316*
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID S$-306_070910 $-307_071310 S$-309_070810 $-310_070810 S$-312_070810 S$-314_070910 S$-316_070910
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/9/2010 7/13/2010 7/8/2010 7/8/2010 7/8/2010 7/9/2010 7/9/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l 40 ND ND ND ND ND ND
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| 52 ND ND ND ND ND ND
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/l ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/l 740 ND ND ND ND 1 5
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l 73 ND 17 ND ND 100 36
ETHYLBENZENE 100-41-4 45,000 NOC ug/l 490 ND ND ND ND ND ND
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l ND ND ND ND ND 4 2
TOLUENE 108-88-3 NOC NOC ug/l 52 ND ND ND ND ND ND
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! 300 ND ND ND ND 2 3
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND ND ND ND ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND ND ND 870 ND
NAPHTHALENE 91-20-3 NOC NOC ug/! 670 ND ND ND ND ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! 850 ND ND ND ND 1900 ND
PYRENE 129-00-0 NCA NCA ug/! ND ND ND ND ND ND ND
Metals
LEAD 7439-92-1 NCA NCA mg/l ND ND ND ND ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.

** - Samples were diluted.

All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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Table 8

Summary of Groundwater Analytical Results Screened for Protection of Indoor Air

Shallow/Intermediate Wells

Sunoco Philadelphia Refinery
Philadelphia, Pennsylvania

AOI-2

Location S-317* S-318* S-328 S-48* S-71 S-72 SD-1*
USEPA-PA Defaults USEPA-PA Defaults
. Nonresidential Nonresidential PELs Sample ID $-317_070910 S$-318_070910 S$-328_071210 S$-48 071410 S$-71_071510 S$-72_071510 SD-1_072310
Chemical Name CAS No I e
Volatilization to Indoor | Volatilization to Indoor
Air Screening Criteria | Air Screening Criteria Sample Date 7/9/2010 7/9/2010 7/12/2010 7/14/2010 7/15/2010 7/15/2010 7/23/2010
Sample Matrix Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater Groundwater
Volatile Organic Compounds Units Result Result Result Result Result Result Result
1,2,4-TRIMETHYLBENZENE 95-63-6 12,000 NOC ug/l ND ND ND ND ND ND 4
1,3,5-TRIMETHYLBENZENE (MESITYLENE) 108-67-8 10,000 NOC ug/| ND ND ND ND ND ND 3
1,2-DICHLOROETHANE 107-06-2 4,600 NOC ug/l ND ND ND ND ND ND ND
BENZENE 71-43-2 5,900 NOC ug/l 1 ND ND ND 2 ND 370
ISOPROPYLBENZENE (CUMENE) 98-82-8 NOC NOC ug/l 84 51 13 48 6 35 2
ETHYLBENZENE 100-41-4 45,000 NOC ug/l ND ND ND ND ND ND 1
1,2-DIBROMOETHANE (ETHYLENE DIBROMIDE) 106-93-4 1,000 NOC ug/l ND ND ND ND ND ND ND
TERT-BUTYL METHYL ETHER (MTBE) 1634-04-4 640,000 NOC ug/l 9 20 3 8 440 ND 22
TOLUENE 108-88-3 NOC NOC ug/l 1 ND ND ND 1 2 11
XYLENES (TOTAL) 1330-20-7 NOC NOC ug/! 3 1 ND ND 3 4 15
Semi-volatile Organic Compounds
CHRYSENE 218-01-9 NCA NCA ug/! ND ND ND 75 ND 14 ND
FLUORENE 86-73-7 NOC NOC ug/! ND ND ND 690 ND 13 ND
NAPHTHALENE 91-20-3 NOC NOC ug/! ND ND ND ND ND ND ND
PHENANTHRENE 85-01-8 NOC NOC ug/! ND ND 12 1900 ND 10 ND
PYRENE 129-00-0 NCA NCA ug/! ND ND ND 340 ND 20 ND
Metals
LEAD 7439-92-1 NCA NCA mg/l ND ND ND ND ND ND ND
Notes:

USEPA - United States Enivironmental Protection Agency

PEL - Permissible Exposure Limit
ug/! - microgram per liter

mg/l - milligram per liter

ND - Not Detected

NOC - Not of Concern

NCA - No Criterion Available

* - Samples required an initial dilution due to sample matrix interference.
** - Samples were diluted.
All laboratory qualifiers and reporting limits are provided in Tables 5 and 6.

Exceedance Summary:

— Result exceeds the USEPA-PA Default Nonresidential Volatilization to Indoor Air

Result exceeds USEPA-PA Default Nonresidential PELs Volatilization to Indoor Air
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APPENDIX A
Current, Historic Use/Historic Investigation, and

Impervious Surface Plan
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AOI-2 Site Characterization/
Remedial Investigation Report
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Please see separate file on CL

APPENDIX B
Soil Boring Logs and Monitoring Well Construction
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APPENDIX D

Soil and Groundwater Analytical Reports (on CD)



Lancaster ]
4I | aboratories Analysis Report

2425 Mew Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 «717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

REVISED
ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AQI-2
Submittal Date: 05/04/2010
Group Number: 1193050
PO Number: PHILA REF AOI-2
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-308_1-2' Grab Soil 5970547
S-309_1-2' Grab Sail 5970548
S-310_1-2' Grab Sail 5970549
S-311 1-2' Grab Sail 5970550

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

ELECTRONIC Aquaterra Tech Attn: Loretta Belfiglio

COPY TO



Lancaster .
4I | aboratories Analysis Report

2425 Mew Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 «717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

REVISED
Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-308 1-2' Grab Soil LLI Sample # SW 5970547
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 s-308 _1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/30/2010 09:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-308
Dry Dry
CAT Dry Limit of Method . Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10102 Benzene 71-43-2 < 4 4 0.4 0.78
10102 1,2-Dibromoethane 106-93-4 < 4 4 0.9 0.78
10102 1,2-Dichloroethane 107-06-2 < 4 4 0.9 0.78
10102 Ethylbenzene 100-41-4 < 4 4 0.9 0.78
10102 Isopropylbenzene 98-82-8 < 4 4 0.9 0.78
10102 Methyl Tertiary Butyl Ether 1634-04-4 < 4 4 0.4 0.78
10102 Toluene 108-88-3 < 4 4 0.9 0.78
10102 1,2,4-Trimethylbenzene 95-63-6 < 4 4 0.9 0.78
10102 1,3,5-Trimethylbenzene 108-67-8 < 4 4 0.9 0.78
10102 Xylene (Total) 1330-20-7 < 4 4 0.9 0.78
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 190 190 38 1
10724 Benzo (a)anthracene 56-55-3 < 190 190 38 1
10724 Benzo(a)pyrene 50-32-8 < 190 190 38 1
10724 Benzo (b) fluoranthene 205-99-2 < 190 190 38 1
10724 Benzo(g,h,i)perylene 191-24-2 < 190 190 38 1
10724 Chrysene 218-01-9 < 190 190 38 1
10724 Dibenz(a,h)anthracene 53-70-3 < 190 190 38 1
10724 Fluorene 86-73-7 < 190 190 38 1
10724 Indeno(1l,2,3-cd)pyrene 193-39-5 < 190 190 38 1
10724 Naphthalene 91-20-3 < 190 190 38 1
10724 Phenanthrene 85-01-8 < 190 190 38 1
10724 Pyrene 129-00-0 < 190 190 38 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 18.9 0.222 0.0333 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 13.3 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result



4' L ancaster

| aboratories

Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-308_1-2"
Philadelphia Refinery AOI-2

Grab Soil

Page 2 of 2

REVISED
LLI Sample # SW 5970547

LLI Group # 1193050

coc: 232889 s-308 _1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/30/2010 09:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-308
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201012521042 04/30/2010 09:45 Client Supplied 1

NC
02392 L/H Field Preserved SW-846 5035 1 201012521042 04/30/2010 09:45 Client Supplied 1

Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201012521042 04/30/2010 09:45 Client Supplied 1

Bisulfate
10102 UST - Soils by 8260B SW-846 8260B 1 X101261AA 05/06/2010 12:39 Chelsea B Eastep 0.78
10724 PAH 8270 (microwave) SW-846 8270C 1 10125SLA026 05/07/2010 02:22 Gregory J 1

Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10125SLA026 05/05/2010 23:30 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101266150002A 05/10/2010 12:16 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101266150002 05/06/2010 20:07 Annamaria 1
Stipkovits

00111 Moisture SM20 2540 G 1 10125820005B 05/05/2010 15:11 Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-309 1-2' Grab Soil LLI Sample # SW 5970548
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 sS-309 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 14:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-309
Dry Dry
CAT Dry Limit of Method . Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10102 Benzene 71-43-2 24 5 0.5 0.8
10102 1,2-Dibromoethane 106-93-4 < 5 5 0.9 0.8
10102 1,2-Dichloroethane 107-06-2 < 5 5 0.9 0.8
10102 Ethylbenzene 100-41-4 < 5 5 0.9 0.8
10102 Isopropylbenzene 98-82-8 < 5 5 0.9 0.8
10102 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.8
10102 Toluene 108-88-3 < 5 5 0.9 0.8
10102 1,2,4-Trimethylbenzene 95-63-6 < 5 5 0.9 0.8
10102 1,3,5-Trimethylbenzene 108-67-8 < 5 5 0.9 0.8
10102 Xylene (Total) 1330-20-7 < 5 5 0.9 0.8
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 390 190 38 1
10724 Benzo(a)anthracene 56-55-3 860 190 38 1
10724 Benzo (a)pyrene 50-32-8 470 190 38 1
10724 Benzo (b) fluoranthene 205-99-2 580 190 38 1
10724 Benzo(g,h,i)perylene 191-24-2 280 190 38 1
10724 Chrysene 218-01-9 860 190 38 1
10724 Fluorene 86-73-7 < 190 190 38 1
10724 Naphthalene 91-20-3 < 190 190 38 1
10724 Phenanthrene 85-01-8 1,800 190 38 1
10724 Pyrene 129-00-0 1,600 190 38 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 64.7 0.222 0.0333 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 12.6 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201012521042 04/29/2010 14:00 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-309 1-2' Grab Soil LLI Sample # SW 5970548
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 sS-309 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 14:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-309
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201012521042 04/29/2010 14:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201012521042 04/29/2010 14:00 Client Supplied 1
Bisulfate
10102 UST - Soils by 8260B SW-846 8260B 1 X101261AA 05/06/2010 13:02 Chelsea B Eastep 0.8
10724 PAH 8270 (microwave) SW-846 8270C 1 10125SLA026 05/07/2010 09:59  Joseph M Gambler 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10125SLA026 05/05/2010 23:30 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101266150002A  05/10/2010 12:20 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101266150002 05/06/2010 20:07 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10125820005B 05/05/2010 15:11  Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-310 1-2' Grab Soil LLI Sample # SW 5970549
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 s-310_1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-310
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10102 Benzene 71-43-2 < 4 4 0.4 0.78
10102 1,2-Dibromoethane 106-93-4 < 4 4 0.9 0.78
10102 1,2-Dichloroethane 107-06-2 < 4 4 0.9 0.78
10102 Ethylbenzene 100-41-4 < 4 4 0.9 0.78
10102 Isopropylbenzene 98-82-8 < 4 4 0.9 0.78
10102 Methyl Tertiary Butyl Ether 1634-04-4 < 4 4 0.4 0.78
10102 Toluene 108-88-3 < 4 4 0.9 0.78
10102 1,2,4-Trimethylbenzene 95-63-6 < 4 4 0.9 0.78
10102 1,3,5-Trimethylbenzene 108-67-8 < 4 4 0.9 0.78
10102 Xylene (Total) 1330-20-7 < 4 4 0.9 0.78
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 180 180 37 1
10724 Benzo(a)anthracene 56-55-3 < 180 180 37 1
10724 Benzo (a)pyrene 50-32-8 < 180 180 37 1
10724 Benzo (b) fluoranthene 205-99-2 < 180 180 37 1
10724 Benzo(g,h,i)perylene 191-24-2 < 180 180 37 1
10724 Chrysene 218-01-9 190 180 37 1
10724 Fluorene 86-73-7 < 180 180 37 1
10724 Naphthalene 91-20-3 < 180 180 37 1
10724 Phenanthrene 85-01-8 < 180 180 37 1
10724 Pyrene 129-00-0 240 180 37 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 40.8 0.216 0.0323 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 9.9 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201012521042 04/29/2010 11:00 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-310 1-2' Grab Soil LLI Sample # SW 5970549
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 s-310_1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-310
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201012521042 04/29/2010 11:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201012521042 04/29/2010 11:00 Client Supplied 1
Bisulfate
10102 UST - Soils by 8260B SW-846 8260B 1 X101261AA 05/06/2010 12:17 Chelsea B Eastep 0.78
10724 PAH 8270 (microwave) SW-846 8270C 1 10125SLA026 05/07/2010 10:24 Joseph M Gambler 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10125SLA026 05/05/2010 23:30 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101266150002A  05/10/2010 12:22  Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101266150002 05/06/2010 20:07 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10125820005B 05/05/2010 15:11  Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-311 1-2' Grab Soil LLI Sample # SW 5970550
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 s-311 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 09:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-311
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10102 Benzene 71-43-2 52 5 0.5 0.8
10102 1,2-Dibromoethane 106-93-4 < 5 5 1 0.8
10102 1,2-Dichloroethane 107-06-2 < 5 5 1 0.8
10102 Ethylbenzene 100-41-4 < 5 5 1 0.8
10102 Isopropylbenzene 98-82-8 < 5 5 1 0.8
10102 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.8
10102 Toluene 108-88-3 < 5 5 1 0.8
10102 1,2,4-Trimethylbenzene 95-63-6 45 5 1 0.8
10102 1,3,5-Trimethylbenzene 108-67-8 39 5 1 0.8
10102 Xylene (Total) 1330-20-7 44 5 1 0.8
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 200 200 40 1
10724 Benzo(a)anthracene 56-55-3 330 200 40 1
10724 Benzo (a)pyrene 50-32-8 240 200 40 1
10724 Benzo (b) fluoranthene 205-99-2 310 200 40 1
10724 Benzo(g,h,i)perylene 191-24-2 < 200 200 40 1
10724 Chrysene 218-01-9 360 200 40 1
10724 Fluorene 86-73-7 < 200 200 40 1
10724 Naphthalene 91-20-3 < 200 200 40 1
10724 Phenanthrene 85-01-8 480 200 40 1
10724 Pyrene 129-00-0 580 200 40 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 166 0.586 0.0880 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 16.4 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201012521042 04/29/2010 09:30 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-311 1-2' Grab Soil LLI Sample # SW 5970550
Philadelphia Refinery AOI-2 LLI Group # 1193050
coc: 232889 s-311 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 04/29/2010 09:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/04/2010 16:55 West Chester PA 19381
Reported: 07/16/2010 10:42
Discard: 09/15/2010
S-311
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201012521042 04/29/2010 09:30 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201012521042 04/29/2010 09:30 Client Supplied 1
Bisulfate
10102 UST - Soils by 8260B SW-846 8260B 1 X101261AA 05/06/2010 13:25 Chelsea B Eastep 0.8
10724 PAH 8270 (microwave) SW-846 8270C 1 10125SLA026 05/07/2010 10:48 Joseph M Gambler 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10125SLA026 05/05/2010 23:30 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101266150002A  05/10/2010 12:51  Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101266150002 05/06/2010 20:07 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10125820005B 05/05/2010 15:11  Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Page 1 of 3
REVISED
Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1193050
Reported: 07/16/10 at 10:42 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: X101261AA Sample number (s): 5970547-5970550
Benzene <5 5. 0.5 ug/kg 95 80-120
1,2-Dibromoethane < 5 5. 1 ug/kg 95 80-120
1,2-Dichloroethane < 5 5. 1 ug/kg 102 71-129
Ethylbenzene <5 5. 1 ug/kg 100 80-120
Isopropylbenzene < 5 5. 1 ug/kg 100 76-120
Methyl Tertiary Butyl Ether <5 5. 0.5 ug/kg 102 74-121
Toluene <5 5. 1 ug/kg 96 80-120
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 101 79-120
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 102 78-120
Xylene (Total) < 5 5. 1 ug/kg 101 80-120
Batch number: 10125SLA026 Sample number (s): 5970547-5970550
Anthracene < 170 170. 33 ug/kg 106 89-109
Benzo (a)anthracene < 170 170. 33 ug/kg 105 86-113
Benzo (a) pyrene < 170 170. 33 ug/kg 75 63-138
Benzo (b) fluoranthene < 170 170. 33 ug/kg 77 61-133
Benzo(g,h,i)perylene < 170 170. 33 ug/kg 72 63-130
Chrysene < 170 170. 33 ug/kg 101 84-117
Dibenz (a,h)anthracene < 170 170. 33 ug/kg 72 67-129
Fluorene < 170 170. 33 ug/kg 102 84-113
Indeno(1,2,3-cd)pyrene < 170 170. 33 ug/kg 72 64-128
Naphthalene < 170 170. 33 ug/kg 102 83-112
Phenanthrene < 170 170. 33 ug/kg 102 86-109
Pyrene < 170 170. 33 ug/kg 114 86-122
Batch number: 101266150002A Sample number (s): 5970547-5970550
Lead < 0.200 0.200 0.0300 mg/kg 110 80-120
Batch number: 10125820005B Sample number (s): 5970547-5970550
Moisture 100 99-101

Sample Matrix Quality Control

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate

MsS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Batch number: X101261AA Sample number (s): 5970547-5970550 UNSPK: P970734
Benzene 111 106 55-143 19 30
1,2-Dibromoethane 110 103 54-129 22 30
1,2-Dichloroethane 112 105 53-143 21 30

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1193050
Reported: 07/16/10 at 10:42 AM
Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate
MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Ethylbenzene 111 129 44-141 0 30
Isopropylbenzene 91 124 38-144 16 30
Methyl Tertiary Butyl Ether 123 118 55-129 19 30
Toluene 141 144 50-146 13 30
1,2,4-Trimethylbenzene 127 174* 37-149 17 30
1,3,5-Trimethylbenzene 142 199%* 38-150 19 30
Xylene (Total) 102 123 44-136 4 30
Batch number: 10125SLA026 Sample number (s): 5970547-5970550 UNSPK: 5970547
Anthracene 100 101 76-111 1 30
Benzo (a)anthracene 100 105 78-111 5 30
Benzo (a) pyrene 68 72 57-129 6 30
Benzo (b) fluoranthene 67 74 53-131 10 30
Benzo(g,h,i)perylene 66 70 60-123 5 30
Chrysene 95 101 76-114 6 30
Dibenz (a,h)anthracene 67 68 62-125 2 30
Fluorene 97 101 75-111 4 30
Indeno(1,2,3-cd)pyrene 66 70 61-123 5 30
Naphthalene 97 103 33-140 5 30
Phenanthrene 98 102 69-115 4 30
Pyrene 112 119 76-124 6 30
Batch number: 101266150002A Sample number(s): 5970547-5970550 UNSPK: P972031 BKG: P972031
Lead 439 (2) -14 (2) 75-125 20 20 61.7 62.1 1 20
Batch number: 10125820005B Sample number(s): 5970547-5970550 BKG: P970734
Moisture 59.6 49.0 19* 15
Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.
Analysis Name: UST - Soils by 8260B
Batch number: X101261AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene
5970547 102 108 91 86
5970548 99 102 105 85
5970549 102 106 93 98
5970550 97 97 100 93
Blank 98 102 93 100
LCS 101 105 100 97
MS 105 105 137%* 69%*
MSD 103 104 135%* 70
Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10125SLA026

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1193050
Reported: 07/16/10 at 10:42 AM
Surrogate Quality Control

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4

5970547 108 99 100

5970548 106 104 88

5970549 106 102 89

5970550 102 98 86

Blank 114 104 101

LCS 109 96 97

MS 102 95 96

MSD 109 100 102

Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AQI-2
Submittal Date: 05/11/2010
Group Number: 1194091
PO Number: PHILADELPHIA
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-297_0-2 Composite Sail 5977139
S-313_0-2 Composite Sail 5977140
S-317_0-2 Composite Sail 5977141

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

ELECTRONIC Aquaterra Tech Attn: Loretta Belfiglio

COPY TO
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REVISED
Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader
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Page 1 of 2
REVISED
Sample Description: S-297 0-2 Composite Soil LLI Sample # SW 5977139
Philadelphia Refinery AOI-2 LLI Group # 1194091
COoC: 233634 S-297 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/04/2010 13:45 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
297-0
Dry Dry
CAT . Dry L1m1t.of - Methodl . Dilution
No. Analysis Name CAS Number Result Quantitation Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.92
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.92
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.92
10950 Ethylbenzene 100-41-4 < 5 5 1 0.92
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.92
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.92
10950 Toluene 108-88-3 < 5 5 1 0.92
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.92
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.92
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.92
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 170 170 35 1
10724 Benzo (a)anthracene 56-55-3 < 170 170 35 1
10724 Benzo(a)pyrene 50-32-8 180 170 35 1
10724 Benzo (b) fluoranthene 205-99-2 240 170 35 1
10724 Benzo(g,h,i)perylene 191-24-2 < 170 170 35 1
10724 Chrysene 218-01-9 170 170 35 1
10724 Fluorene 86-73-7 < 170 170 35 1
10724 Naphthalene 91-20-3 < 170 170 35 1
10724 Phenanthrene 85-01-8 < 170 170 35 1
10724 Pyrene 129-00-0 280 170 35 1
The LCS recovery is outside the stated QC window but within the marginal
exceedance allowance of +/- 4 standard deviations as defined in the NELAC
Standards. The following analytes are accepted based on this allowance:
anthracene
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 58.7 0.206 0.0309 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 4.0 0.50 0.50 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: S-297 0-2 Composite Soil LLI Sample # SW 5977139
Philadelphia Refinery AOI-2 LLI Group # 1194091
COoC: 233634 S-297 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/04/2010 13:45 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
297-0
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013221107 05/04/2010 13:45 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201013221107 05/04/2010 13:45 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013221107 05/04/2010 13:45 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101321AA 05/12/2010 21:53 Nicholas P Riehl 0.92
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10132SLC026 05/14/2010 16:39 Linda M 1
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10132SLC026 05/13/2010 02:30 Sherry L Morrow 1
06135 Lead SW-846 6020 1 1013261500012  05/19/2010 14:05 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101326150001 05/12/2010 19:58  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10132820004A 05/12/2010 15:30 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Sample Description: S-313 0-2 Composite Soil LLI Sample # SW 5977140
Philadelphia Refinery AOI-2 LLI Group # 1194091
CoC: 233634 S-313 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/06/2010 12:45 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
313-0
Dry Dry
CAT Dry Methodl . L1m1t.of ) Dilution
No. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 620 32 320 58.35
10950 1,2-Dibromoethane 106-93-4 N.D. 64 320 58.35
10950 1,2-Dichloroethane 107-06-2 N.D. 64 320 58.35
10950 Ethylbenzene 100-41-4 2,100 64 320 58.35
10950 Isopropylbenzene 98-82-8 3,300 64 320 58.35
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 32 320 58.35
10950 Toluene 108-88-3 690 64 320 58.35
10950 1,2,4-Trimethylbenzene 95-63-6 7,400 64 320 58.35
10950 1,3,5-Trimethylbenzene 108-67-8 5,700 64 320 58.35
10950 Xylene (Total) 1330-20-7 29,000 64 320 58.35
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 2,300 360 1,800 1
10724 Benzo (a)anthracene 56-55-3 3,400 360 1,800 1
10724 Benzo (a)pyrene 50-32-8 2,500 360 1,800 1
10724 Benzo (b) fluoranthene 205-99-2 3,800 360 1,800 1
10724 Benzo(g,h,i)perylene 191-24-2 1,700 J 360 1,800 1
10724 Chrysene 218-01-9 4,700 360 1,800 1
10724 Fluorene 86-73-7 1,600 J 360 1,800 1
10724 Naphthalene 91-20-3 1,600 J 360 1,800 1
10724 Phenanthrene 85-01-8 7,000 360 1,800 1
10724 Pyrene 129-00-0 7,400 360 1,800 1
Due to sample matrix interferences observed during the extraction, the
normal reporting limits were not attained.
The LCS recovery is outside the stated QC window but within the marginal
exceedance allowance of +/- 4 standard deviations as defined in the NELAC
Standards. The following analytes are accepted based on this allowance:
anthracene
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 335 0.164 1.09 10
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 8.5 0.50 0.50 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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REVISED
Sample Description: S-313 0-2 Composite Soil LLI Sample # SW 5977140
Philadelphia Refinery AOI-2 LLI Group # 1194091
CoC: 233634 S-313 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/06/2010 12:45 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
313-0
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013221107 05/06/2010 12:45 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201013221107 05/06/2010 12:45 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013221107 05/06/2010 12:45 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101381AA 05/18/2010 16:55 Nicholas R Rossi 58.35
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10132SLC026 05/14/2010 17:50 Linda M 1
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10132SLC026 05/13/2010 02:30 Sherry L Morrow 1
06135 Lead SW-846 6020 1 1013261500012  05/19/2010 14:24 Choon Y Tian 10
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101326150001 05/12/2010 19:58  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10132820004A 05/12/2010 15:30 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Page 1 of 2
REVISED
Sample Description: S-317 0-2 Composite Soil LLI Sample # SW 5977141
Philadelphia Refinery AOI-2 LLI Group # 1194091
CoC: 233634 S-317 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/07/2010 09:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
317-0
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.81
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.81
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.81
10950 Ethylbenzene 100-41-4 < 5 5 1 0.81
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.81
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.81
10950 Toluene 108-88-3 < 5 5 1 0.81
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.81
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.81
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.81
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 200 200 40 1
10724 Benzo(a)anthracene 56-55-3 < 200 200 40 1
10724 Benzo (a)pyrene 50-32-8 < 200 200 40 1
10724 Benzo (b) fluoranthene 205-99-2 < 200 200 40 1
10724 Benzo(g,h,i)perylene 191-24-2 < 200 200 40 1
10724 Chrysene 218-01-9 < 200 200 40 1
10724 Fluorene 86-73-7 < 200 200 40 1
10724 Naphthalene 91-20-3 < 200 200 40 1
10724 Phenanthrene 85-01-8 < 200 200 40 1
10724 Pyrene 129-00-0 < 200 200 40 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 19.8 0.240 0.0360 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 17.6 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013221107 05/07/2010 09:15 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: S-317 0-2 Composite Soil LLI Sample # SW 5977141
Philadelphia Refinery AOI-2 LLI Group # 1194091
CoC: 233634 S-317 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/07/2010 09:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/11/2010 17:20 West Chester PA 19381
Reported: 07/16/2010 09:59
Discard: 09/15/2010
317-0
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201013221107 05/07/2010 09:15 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013221107 05/07/2010 09:15 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101321AA 05/12/2010 22:16 Nicholas P Riehl 0.81
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10132SLC026 05/14/2010 18:14 Linda M 1
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10132SLC026 05/13/2010 02:30 Sherry L Morrow 1
06135 Lead SW-846 6020 1 101326150001A  05/19/2010 14:11 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101326150001 05/12/2010 19:58 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10132820004A 05/12/2010 15:30 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1194091
Reported: 07/16/10 at 09:59 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: X101321AA Sample number(s): 5977139,5977141
Benzene < 5 5. 0.5 ug/kg 98 97 80-120 1 30
1,2-Dibromoethane < 5 5. 1 ug/kg 96 97 80-120 1 30
1,2-Dichloroethane < 5 5. 1 ug/kg 100 100 71-129 0 30
Ethylbenzene < 5 5. 1 ug/kg 99 97 80-120 2 30
Isopropylbenzene < 5 5. 1 ug/kg 101 97 76-120 3 30
Methyl Tertiary Butyl Ether < 5 5. 0.5 ug/kg 103 105 74-121 2 30
Toluene < 5 5. 1 ug/kg 98 96 80-120 2 30
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 99 97 79-120 2 30
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 101 98 78-120 3 30
Xylene (Total) < 5 5. 1 ug/kg 99 97 80-120 2 30
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %$REC %REC Limits RPD RPD Max
Batch number: R101381AA Sample number (s): 5977140
Benzene N.D. 25. 250 ug/kg 97 92 80-120 6 30
1,2-Dibromoethane N.D. 50. 250 ug/kg 93 92 80-120 1 30
1,2-Dichloroethane N.D. 50. 250 ug/kg 100 96 71-129 4 30
Ethylbenzene N.D. 50. 250 ug/kg 92 88 80-120 5 30
Isopropylbenzene N.D. 50. 250 ug/kg 92 88 76-120 5 30
Methyl Tertiary Butyl Ether N.D. 25. 250 ug/kg 102 99 74-121 2 30
Toluene N.D. 50. 250 ug/kg 93 88 80-120 5 30
1,2,4-Trimethylbenzene N.D. 50. 250 ug/kg 90 85 79-120 6 30
1,3,5-Trimethylbenzene N.D. 50. 250 ug/kg 90 84 78-120 7 30
Xylene (Total) N.D. 50. 250 ug/kg 93 88 80-120 5 30
Batch number: 10132SLC026 Sample number (s): 5977139-5977141
Anthracene N.D. 33. 170 ug/kg 112% 89-109
Benzo (a)anthracene N.D. 33. 170 ug/kg 105 86-113
Benzo (a) pyrene N.D. 33. 170 ug/kg 103 63-138
Benzo (b) fluoranthene N.D. 33. 170 ug/kg 99 61-133
Benzo(g,h,i)perylene N.D. 33. 170 ug/kg 104 63-130
Chrysene N.D. 33. 170 ug/kg 112 84-117
Fluorene N.D. 33. 170 ug/kg 108 84-113
Naphthalene N.D. 33. 170 ug/kg 102 83-112
Phenanthrene N.D. 33. 170 ug/kg 108 86-109
Pyrene N.D. 33. 170 ug/kg 117 86-122
Batch number: 101326150001A Sample number (s): 5977139-5977141
Lead N.D. 0.0300 0.200 mg/kg 102 80-120
Batch number: 10132820004A Sample number (s): 5977139-5977141

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1194091
Reported: 07/16/10 at 09:59 AM
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %REC %REC Limits RPD RPD Max
Moisture 100 99-101
Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate
MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Batch number: X101321AA Sample number (s): 5977139,5977141 UNSPK: 5977141
Benzene 101 55-143
1,2-Dibromoethane 101 54-129
1,2-Dichloroethane 106 53-143
Ethylbenzene 90 44-141
Isopropylbenzene 76 38-144
Methyl Tertiary Butyl Ether 112 55-129
Toluene 98 50-146
1,2,4-Trimethylbenzene 75 37-149
1,3,5-Trimethylbenzene 75 38-150
Xylene (Total) 88 44-136
Batch number: 10132SLC026 Sample number (s): 5977139-5977141 UNSPK: 5977139
Anthracene 110 108 76-111 2 30
Benzo (a)anthracene 110 113* 78-111 2 30
Benzo (a) pyrene 101 102 57-129 1 30
Benzo (b) fluoranthene 97 101 53-131 4 30
Benzo(g,h,i)perylene 110 112 60-123 2 30
Chrysene 107 110 76-114 2 30
Fluorene 103 103 75-111 1 30
Naphthalene 101 104 33-140 3 30
Phenanthrene 106 106 69-115 1 30
Pyrene 120 124 76-124 3 30
Batch number: 101326150001A Sample number (s): 5977139-5977141 UNSPK: P976155 BKG: P976155
Lead 3 (2) 161 (2) 75-125 18 20 23.5 22.1 6 20
Batch number: 10132820004A Sample number (s): 5977139-5977141 BKG: P975348
Moisture 6.3 6.6 5 15
Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.
Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: R101381AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene
5977140 94 92 82 102
Blank 92 97 88 88

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1194091
Reported: 07/16/10 at 09:59 AM
Surrogate Quality Control

LCS 93 97 89 89

LCSD 86 92 85 84

Limits: 71-114 70-109 70-123 70-111

Analysis Name: TCL(4.3)by 8260 (soil)

Batch number: X101321AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene

5977139 101 110%* 94 93

5977141 101 105 94 97

Blank 100 102 92 98

LCS 100 103 99 97

LCSD 100 106 99 98

MS 102 109 97 96

Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10132SLC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4

5977139 79 93 86

5977140 92 105 91

5977141 87 107 95

Blank 95 103 101

LCS 98 107 103

MS 92 107 102

MSD 95 109 103

Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AQI-2
Submittal Date: 05/13/2010
Group Number: 1194462
PO Number: PHILADELPHIA
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-316_1-2' Grab Soil 5979368
S-315 1-2' Grab Sail 5979369
S-314 1-2' Grab Sail 5979370
S-318 1-2' Grab Sail 5979371
S-302S 1-2' Grab Soil 5979372

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

ELECTRONIC Aquaterra Tech Attn: Loretta Belfiglio

COPY TO
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REVISED
Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-316 1-2' Grab Soil LLI Sample # SW 5979368
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-316_1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/10/2010 13:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-316
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 N.D. 59 590 93.46
10950 1,2-Dibromoethane 106-93-4 N.D. 120 590 93.46
10950 1,2-Dichloroethane 107-06-2 N.D. 120 590 93.46
10950 Ethylbenzene 100-41-4 N.D. 120 590 93.46
10950 Isopropylbenzene 98-82-8 N.D. 120 590 93.46
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 59 590 93.46
10950 Toluene 108-88-3 N.D. 120 590 93.46
10950 1,2,4-Trimethylbenzene 95-63-6 N.D. 120 590 93.46
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 120 590 93.46
10950 Xylene (Total) 1330-20-7 N.D. 120 590 93.46
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 N.D. 1,100 5,300 5
10724 Benzo (a)anthracene 56-55-3 1,200 J 1,100 5,300 5
10724 Benzo (a)pyrene 50-32-8 N.D. 1,100 5,300 5
10724 Benzo (b) fluoranthene 205-99-2 1,200 J 1,100 5,300 5
10724 Benzo (g, h,i)perylene 191-24-2 N.D. 1,100 5,300 5
10724 Chrysene 218-01-9 2,500 J 1,100 5,300 5
10724 Fluorene 86-73-7 N.D. 1,100 5,300 5
10724 Naphthalene 91-20-3 2,300 J 1,100 5,300 5
10724 Phenanthrene 85-01-8 1,300 J 1,100 5,300 5
10724 Pyrene 129-00-0 3,700 J 1,100 5,300 5
Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.
Due to sample matrix interferences observed during the extraction, the
normal reporting limits were not attained.
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 384 0.186 1.24 10
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 20.9 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an

as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-316 1-2' Grab Soil LLI Sample # SW 5979368
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-316_1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/10/2010 13:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-316
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013321123 05/10/2010 13:30 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201013321123 05/10/2010 13:30 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013321123 05/10/2010 13:30 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101381AA 05/18/2010 17:40 Nicholas R Rossi 93.46
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10135SLCO26 05/20/2010 21:40 Gregory J 5
Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10135SLC026 05/17/2010 10:20 Doreen K Robles 1
06135 Lead SW-846 6020 1 101346150002A  05/20/2010 15:36 Choon Y Tian 10
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101346150002 05/14/2010 20:48  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 2 10138820005A 05/18/2010 18:01  Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-315 1-2' Grab Soil LLI Sample # SW 5979369
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-315 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/11/2010 08:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-315
Dry Dry
CAT Dry Methodl . L1m1t.of ) Dilution
No. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 190 J 33 330 59.42
10950 1,2-Dibromoethane 106-93-4 N.D. 67 330 59.42
10950 1,2-Dichloroethane 107-06-2 N.D. 67 330 59.42
10950 Ethylbenzene 100-41-4 N.D. 67 330 59.42
10950 Isopropylbenzene 98-82-8 N.D. 67 330 59.42
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 33 330 59.42
10950 Toluene 108-88-3 N.D. 67 330 59.42
10950 1,2,4-Trimethylbenzene 95-63-6 N.D. 67 330 59.42
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 67 330 59.42
10950 Xylene (Total) 1330-20-7 75 J 67 330 59.42
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 N.D. 940 4,700 5
10724 Benzo (a)anthracene 56-55-3 N.D. 940 4,700 5
10724 Benzo (a) pyrene 50-32-8 N.D. 940 4,700 5
10724 Benzo (b) fluoranthene 205-99-2 N.D. 940 4,700 5
10724 Benzo (g, h,i)perylene 191-24-2 N.D. 940 4,700 5
10724 Chrysene 218-01-9 2,000 J 940 4,700 5
10724 Fluorene 86-73-7 N.D. 940 4,700 5
10724 Naphthalene 91-20-3 N.D. 940 4,700 5
10724 Phenanthrene 85-01-8 N.D. 940 4,700 5
10724 Pyrene 129-00-0 2,100 J 940 4,700 5
Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.
Due to sample matrix interferences observed during the extraction, the
normal reporting limits were not attained.
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 79.8 0.0331 0.221 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 11.2 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an

as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-315 1-2' Grab Soil LLI Sample # SW 5979369
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-315 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/11/2010 08:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-315
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013321123 05/11/2010 08:00 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201013321123 05/11/2010 08:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013321123 05/11/2010 08:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101381AA 05/18/2010 18:02 Nicholas R Rossi 59.42
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10135SLCO26 05/20/2010 22:51  Gregory J 5
Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10135SLC026 05/17/2010 10:20 Doreen K Robles 1
06135 Lead SW-846 6020 1 101346150002A  05/20/2010 15:05 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101346150002 05/14/2010 20:48  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 2 10138820005B 05/18/2010 18:01  Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-314 1-2' Grab Soil LLI Sample # SW 5979370
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-314 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/11/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-314
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.84
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.84
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.84
10950 Ethylbenzene 100-41-4 < 5 5 1 0.84
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.84
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.84
10950 Toluene 108-88-3 < 5 5 1 0.84
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.84
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.84
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.84
The GC/MS volatile internal standard peak areas were outside the QC limits
for both the initial analysis and the re-analysis. The values reported here
are from the initial analysis of the sample. A surrogate recovery was also
outside of QC limits for the initial analysis.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 4,100 1,900 380 5
10724 Benzo (a)anthracene 56-55-3 9,600 1,900 380 5
10724 Benzo (a)pyrene 50-32-8 6,300 1,900 380 5
10724 Benzo (b) fluoranthene 205-99-2 8,100 1,900 380 5
10724 Benzo(g,h,i)perylene 191-24-2 2,600 1,900 380 5
10724 Chrysene 218-01-9 8,500 1,900 380 5
10724 Fluorene 86-73-7 < 1,900 1,900 380 5
10724 Naphthalene 91-20-3 < 1,900 1,900 380 5
10724 Phenanthrene 85-01-8 11,000 1,900 380 5
10724 Pyrene 129-00-0 13,000 1,900 380 5
Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.
Due to sample matrix interferences observed during the extraction, the
normal reporting limits were not attained.
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 227 0.562 0.0843 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 11.9 0.50 0.50 1

"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-314 1-2' Grab Soil LLI Sample # SW 5979370
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-314 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/11/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-314
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013321123 05/11/2010 11:00 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201013321123 05/11/2010 11:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013321123 05/11/2010 11:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101371AA 05/17/2010 21:19 Emily R Styer 0.84
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10135SLCO26 05/20/2010 23:15  Gregory J 5
Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10135SLC026 05/17/2010 10:20 Doreen K Robles 1
06135 Lead SW-846 6020 1 101346150002A  05/20/2010 15:45 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101346150002 05/14/2010 20:48  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10137820005A 05/17/2010 16:23  Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2

REVISED
LLI Sample # SW 5979371

LLI Group # 1194462

Sample Description: S-318 1-2' Grab Soil

Philadelphia Refinery AOI-2

coc: 221513 s-318 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/12/2010 09:20 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-318
Dry Dry
CAT Dry L1m1t.of ) Methodl . Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 6 5 0.5 0.89
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.89
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.89
10950 Ethylbenzene 100-41-4 < 5 5 1 0.89
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.89
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.89
10950 Toluene 108-88-3 < 5 5 1 0.89
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.89
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.89
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.89
A GC/MS volatile internal standard peak area was outside the QC limits. The
only analytes that reference this internal standard are 1,3,5-trimethylbenzene
and 1,2,4-trimethylbenzene, which were not detected in this sample. The sample
could not be repeated to confirm a matrix effect because of an instrument
problem.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 190 190 37 1
10724 Benzo (a)anthracene 56-55-3 < 190 190 37 1
10724 Benzo(a)pyrene 50-32-8 < 190 190 37 1
10724 Benzo (b) fluoranthene 205-99-2 < 190 190 37 1
10724 Benzo(g,h,i)perylene 191-24-2 < 190 190 37 1
10724 Chrysene 218-01-9 < 190 190 37 1
10724 Fluorene 86-73-7 < 190 190 37 1
10724 Naphthalene 91-20-3 < 190 190 37 1
10724 Phenanthrene 85-01-8 280 190 37 1
10724 Pyrene 129-00-0 200 190 37 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 860 5.51 0.827 50
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 11.1 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an

as-received basis.

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11

All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-318 1-2' Grab Soil LLI Sample # SW 5979371
Philadelphia Refinery AOI-2 LLI Group # 1194462
coc: 221513 s-318 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/12/2010 09:20 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-318
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06646 GC/MS HL Bulk Sample Prep SW-846 5030A 1 201013421127 05/14/2010 08:37 Larry E Bevins n.a.
02392 L/H Field Preserved SW-846 5035 1 201013321123 05/12/2010 09:20 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013321123 05/12/2010 09:20 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101371AA 05/17/2010 20:12 Emily R Styer 0.89
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10135S8LC026 05/20/2010 23:39 Gregory J 1
Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10135SLC026 05/17/2010 10:20 Doreen K Robles 1
06135 Lead SW-846 6020 1 101346150002A  05/20/2010 15:47 Choon Y Tian 50
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101346150002 05/14/2010 20:48  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10137820005A 05/17/2010 16:23 Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-302S 1-2' Grab Soil LLI Sample # SW 5979372
Philadelphia Refinery AOI-2 LLI Group # 1194462
coCc: 221513 s-3028 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/12/2010 13:35 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-302
Dry Dry
CAT Dry Limit of Method . Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.87
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.87
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.87
10950 Ethylbenzene 100-41-4 < 5 5 1 0.87
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.87
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.87
10950 Toluene 108-88-3 < 5 5 1 0.87
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.87
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.87
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.87
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 190 190 38 1
10724 Benzo(a)anthracene 56-55-3 < 190 190 38 1
10724 Benzo (a)pyrene 50-32-8 < 190 190 38 1
10724 Benzo (b) fluoranthene 205-99-2 < 190 190 38 1
10724 Benzo(g,h,i)perylene 191-24-2 < 190 190 38 1
10724 Chrysene 218-01-9 < 190 190 38 1
10724 Fluorene 86-73-7 < 190 190 38 1
10724 Naphthalene 91-20-3 < 190 190 38 1
10724 Phenanthrene 85-01-8 < 190 190 38 1
10724 Pyrene 129-00-0 < 190 190 38 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 47.7 0.226 0.0338 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 13.1 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201013321123 05/12/2010 13:35 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-302s 1-2°
Philadelphia Refinery AOI-2

Grab Soil

Page 2 of 2

REVISED
LLI Sample # SW 5979372

LLI Group # 1194462

coCc: 221513 s-3028 1-2! Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/12/2010 13:35 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/13/2010 15:25 West Chester PA 19381
Reported: 07/16/2010 09:55
Discard: 09/15/2010
2-302
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201013321123 05/12/2010 13:35 Client Supplied 1

Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201013321123 05/12/2010 13:35 Client Supplied 1

Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101371AA 05/17/2010 20:34 Emily R Styer 0.87

Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10135SLC026 05/21/2010 00:02 Gregory J 1

Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10135SLC026 05/17/2010 10:20 Doreen K Robles 1
06135 Lead SW-846 6020 1 101346150002A 05/20/2010 15:18 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101346150002 05/14/2010 20:48 Annamaria 1
Stipkovits

00111 Moisture SM20 2540 G 1 10137820005A 05/17/2010 16:23 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1194462
Reported: 07/16/10 at 09:55 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: X101371AA Sample number (s): 5979370-5979372
Benzene < 5 5. 0.5 ug/kg 103 100 80-120 3 30
1,2-Dibromoethane < 5 5. 1 ug/kg 96 93 80-120 3 30
1,2-Dichloroethane < 5 5. 1 ug/kg 106 102 71-129 4 30
Ethylbenzene < 5 5. 1 ug/kg 100 96 80-120 4 30
Isopropylbenzene < 5 5. 1 ug/kg 100 97 76-120 3 30
Methyl Tertiary Butyl Ether < 5 5. 0.5 ug/kg 107 104 74-121 3 30
Toluene < 5 5. 1 ug/kg 99 96 80-120 4 30
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 97 94 79-120 3 30
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 99 95 78-120 4 30
Xylene (Total) < 5 5. 1 ug/kg 100 97 80-120 3 30
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %$REC %REC Limits RPD RPD Max
Batch number: R101381AA Sample number (s): 5979368-5979369
Benzene N.D. 25. 250 ug/kg 97 92 80-120 6 30
1,2-Dibromoethane N.D. 50. 250 ug/kg 93 92 80-120 1 30
1,2-Dichloroethane N.D. 50. 250 ug/kg 100 96 71-129 4 30
Ethylbenzene N.D. 50. 250 ug/kg 92 88 80-120 5 30
Isopropylbenzene N.D. 50. 250 ug/kg 92 88 76-120 5 30
Methyl Tertiary Butyl Ether N.D. 25. 250 ug/kg 102 99 74-121 2 30
Toluene N.D. 50. 250 ug/kg 93 88 80-120 5 30
1,2,4-Trimethylbenzene N.D. 50. 250 ug/kg 90 85 79-120 6 30
1,3,5-Trimethylbenzene N.D. 50. 250 ug/kg 90 84 78-120 7 30
Xylene (Total) N.D. 50. 250 ug/kg 93 88 80-120 5 30
Batch number: 10135SLCO026 Sample number (s): 5979368-5979372
Anthracene N.D. 33. 170 ug/kg 104 89-109
Benzo (a)anthracene N.D. 33. 170 ug/kg 97 86-113
Benzo (a) pyrene N.D. 33. 170 ug/kg 93 63-138
Benzo (b) fluoranthene N.D. 33. 170 ug/kg 88 61-133
Benzo(g,h,i)perylene N.D. 33. 170 ug/kg 94 63-130
Chrysene N.D. 33. 170 ug/kg 100 84-117
Fluorene N.D. 33. 170 ug/kg 97 84-113
Naphthalene N.D. 33. 170 ug/kg 100 83-112
Phenanthrene N.D. 33. 170 ug/kg 102 86-109
Pyrene N.D. 33. 170 ug/kg 105 86-122
Batch number: 101346150002A Sample number (s): 5979368-5979372
Lead N.D. 0.0300 0.200 mg/kg 106 80-120

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1194462
Reported: 07/16/10 at 09:55 AM

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: 10137820005A Sample number (s): 5979370-5979372
Moisture 100 99-101

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %$REC %REC Limits RPD RPD Max
Batch number: 10138820005A Sample number (s): 5979368
Moisture 100 99-101
Batch number: 10138820005B Sample number (s): 5979369
Moisture 100 99-101

Sample Matrix Quality Control

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate

MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Batch number: X101371AA Sample number (s): 5979370-5979372 UNSPK: P979790
Benzene 116 55-143
1,2-Dibromoethane 114 54-129
1,2-Dichloroethane 124 53-143
Ethylbenzene 108 44-141
Isopropylbenzene 108 38-144
Methyl Tertiary Butyl Ether 128 55-129
Toluene 109 50-146
1,2,4-Trimethylbenzene 108 37-149
1,3,5-Trimethylbenzene 109 38-150
Xylene (Total) 109 44-136
Batch number: 10135SLC026 Sample number (s): 5979368-5979372 UNSPK: 5979368
Anthracene 125%* 133%* 76-111 6 30
Benzo (a)anthracene 91 93 78-111 1 30
Benzo (a) pyrene 147* 141+ 57-129 4 30
Benzo (b) fluoranthene 80 83 53-131 2 30
Benzo(g,h,i)perylene 126%* 118 60-123 6 30
Chrysene 124* 90 76-114 15 30
Fluorene 117%* 121%* 75-111 3 30
Naphthalene 88 82 33-140 3 30
Phenanthrene 104 95 69-115 5 30
Pyrene 155%* 133* 76-124 7 30
Batch number: 101346150002A Sample number (s): 5979368-5979372 UNSPK: P979722 BKG: P979722
Lead 538 (2) 310 (2) 75-125 8 20 68.8 80.8 16 20
Batch number: 10137820005A Sample number (s): 5979370-5979372 BKG: P979526

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1194462
Reported: 07/16/10 at 09:55 AM
Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate
MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Moisture 24.8 26.5 6 15
Batch number: 10138820005A Sample number (s): 5979368 BKG: 5979368
Moisture 20.9 20.9 0 15
Batch number: 10138820005B Sample number (s): 5979369 BKG: 5979369
Moisture 11.2 11.2 0 15
Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.
Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: R101381AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene
5979368 75 74 69%* 58%*
5979369 80 80 73 67%*
Blank 92 97 88 88
LCS 93 97 89 89
LCSD 86 92 85 84
Limits: 71-114 70-109 70-123 70-111
Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: X101371AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene
5979370 104 110%* 103 78
5979371 102 107 94 88
5979372 102 107 92 89
Blank 100 99 89 97
LCS 101 107 97 99
LCSD 102 103 97 100
MS 102 110%* 96 97
Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10135SLC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4
5979368 81 86 85
5979369 80 82 81
5979370 75 76 70
5979371 92 104 95
5979372 84 99 91
Blank 98 100 94
LCS 101 103 97

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1194462
Reported: 07/16/10 at 09:55 AM
Surrogate Quality Control

MS 93 97 92
MSD 85 93 82
Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AQI-2
Submittal Date: 05/25/2010
Group Number: 1195950
PO Number: PHILADELPHIA
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-303_0-2 Sail 5989366
S-305S 0-2 Sail 5989367
S-306_0-2 Sail 5989368
S-300_0-2 Sail 5989369

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

ELECTRONIC Aquaterra Tech Attn: Loretta Belfiglio

COPY TO
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REVISED
Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader
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Page 1 of 2
REVISED
Sample Description: S-303 0-2 Soil LLI Sample # SW 5989366
Philadelphia Refinery AOI-2 LLI Group # 1195950
coC: 230375 S-303 _0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/21/2010 10:30 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2303
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 140 J 60 600 104.84
10950 1,2-Dibromoethane 106-93-4 N.D. 120 600 104.84
10950 1,2-Dichloroethane 107-06-2 N.D. 120 600 104.84
10950 Ethylbenzene 100-41-4 220 J 120 600 104.84
10950 Isopropylbenzene 98-82-8 3,600 120 600 104.84
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 60 600 104.84
10950 Toluene 108-88-3 N.D. 120 600 104.84
10950 1,2,4-Trimethylbenzene 95-63-6 670 120 600 104.84
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 120 600 104.84
10950 Xylene (Total) 1330-20-7 520 J 120 600 104.84
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 540 J 380 1,900 10
10724 Benzo (a)anthracene 56-55-3 2,100 380 1,900 10
10724 Benzo (a)pyrene 50-32-8 1,800 J 380 1,900 10
10724 Benzo (b) fluoranthene 205-99-2 1,300 J 380 1,900 10
10724 Benzo(g,h,i)perylene 191-24-2 1,400 J 380 1,900 10
10724 Chrysene 218-01-9 6,900 380 1,900 10
10724 Fluorene 86-73-7 1,100 J 380 1,900 10
10724 Naphthalene 91-20-3 2,200 380 1,900 10
10724 Phenanthrene 85-01-8 2,400 380 1,900 10
10724 Pyrene 129-00-0 1,700 J 380 1,900 10
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 121 0.0848 0.565 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 12.4 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201014621251 05/21/2010 10:30 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: S-303 0-2 Soil LLI Sample # SW 5989366
Philadelphia Refinery AOI-2 LLI Group # 1195950
coC: 230375 S-303 _0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/21/2010 10:30 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2303
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201014621251 05/21/2010 10:30 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201014621251 05/21/2010 10:30 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101531AA 06/02/2010 20:35 Kristen D 104.84
Bs Pelliccia
10724 PAH 8270 (microwave) SW-846 8270C 1 10146SLB026 05/28/2010 13:07 Linda M 10
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10146SLB026 05/26/2010 23:00 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101486150002A 06/04/2010 16:52 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101486150002 05/30/2010 21:10 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10147820004A 05/27/2010 17:09 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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REVISED
Sample Description: S-305S 0-2 Soil LLI Sample # SW 5989367
Philadelphia Refinery AOI-2 LLI Group # 1195950
CcoC: 230375 S-3058 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/19/2010 08:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2305
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 N.D. 29 290 49.26
10950 1,2-Dibromoethane 106-93-4 N.D. 57 290 49.26
10950 1,2-Dichloroethane 107-06-2 N.D. 57 290 49.26
10950 Ethylbenzene 100-41-4 N.D. 57 290 49.26
10950 Isopropylbenzene 98-82-8 N.D. 57 290 49.26
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 29 290 49.26
10950 Toluene 108-88-3 N.D. 57 290 49.26
10950 1,2,4-Trimethylbenzene 95-63-6 63 J 57 290 49.26
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 57 290 49.26
10950 Xylene (Total) 1330-20-7 92 J 57 290 49.26
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 N.D. 39 190 1
10724 Benzo (a)anthracene 56-55-3 N.D. 39 190 1
10724 Benzo (a)pyrene 50-32-8 N.D. 39 190 1
10724 Benzo (b) fluoranthene 205-99-2 N.D. 39 190 1
10724 Benzo(g,h,i)perylene 191-24-2 N.D. 39 190 1
10724 Chrysene 218-01-9 N.D. 39 190 1
10724 Fluorene 86-73-7 N.D. 39 190 1
10724 Naphthalene 91-20-3 N.D. 39 190 1
10724 Phenanthrene 85-01-8 N.D. 39 190 1
10724 Pyrene 129-00-0 N.D. 39 190 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 161 0.0837 0.558 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 13.8 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Sample Description: S-305S 0-2 Soil LLI Sample # SW 5989367
Philadelphia Refinery AOI-2 LLI Group # 1195950
CcoC: 230375 S-3058 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/19/2010 08:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2305
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201014621251 05/19/2010 08:15 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201014621251 05/19/2010 08:15 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201014621251 05/19/2010 08:15 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101531AA 06/02/2010 19:49  Kristen D 49.26
Bs Pelliccia
10724 PAH 8270 (microwave) SW-846 8270C 1 10146SLB026 05/28/2010 13:30 Linda M 1
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10146SLB026 05/26/2010 23:00 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101486150002A 06/04/2010 12:26 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101486150002 05/30/2010 21:10 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10147820004A 05/27/2010 17:09 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com
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REVISED
Sample Description: S-306 0-2 Soil LLI Sample # SW 5989368
Philadelphia Refinery AOI-2 LLI Group # 1195950
coC: 230375 S-306_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/20/2010 13:20 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2306
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 160 J 29 290 49.78
10950 1,2-Dibromoethane 106-93-4 N.D. 58 290 49.78
10950 1,2-Dichloroethane 107-06-2 N.D. 58 290 49.78
10950 Ethylbenzene 100-41-4 92 J 58 290 49.78
10950 Isopropylbenzene 98-82-8 N.D. 58 290 49.78
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 29 290 49.78
10950 Toluene 108-88-3 140 J 58 290 49.78
10950 1,2,4-Trimethylbenzene 95-63-6 190 J 58 290 49.78
10950 1,3,5-Trimethylbenzene 108-67-8 63 J 58 290 49.78
10950 Xylene (Total) 1330-20-7 360 58 290 49.78
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 710 39 190 1
10724 Benzo (a)anthracene 56-55-3 1,600 39 190 1
10724 Benzo (a)pyrene 50-32-8 1,300 39 190 1
10724 Benzo (b) fluoranthene 205-99-2 1,700 39 190 1
10724 Benzo(g,h,i)perylene 191-24-2 820 39 190 1
10724 Chrysene 218-01-9 1,400 39 190 1
10724 Fluorene 86-73-7 390 39 190 1
10724 Naphthalene 91-20-3 330 39 190 1
10724 Phenanthrene 85-01-8 2,800 39 190 1
10724 Pyrene 129-00-0 3,000 39 190 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 145 0.0842 0.561 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 13.5 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-306 0-2 Soil LLI Sample # SW 5989368
Philadelphia Refinery AOI-2 LLI Group # 1195950
coC: 230375 S-306_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/20/2010 13:20 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2306
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201014621251 05/20/2010 13:20 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201014621251 05/20/2010 13:20 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201014621251 05/20/2010 13:20 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101531AA 06/02/2010 18:41  Kristen D 49.78
Bs Pelliccia
10724 PAH 8270 (microwave) SW-846 8270C 1 10146SLB026 05/28/2010 13:53 Linda M 1
Hartenstine
10814 BNA Soil Microwave PAH SW-846 3546 1 10146SLB026 05/26/2010 23:00 Patricia L Foreman 1
06135 Lead SW-846 6020 1 1014861500022  06/04/2010 12:28 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101486150002 05/30/2010 21:10  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10147820004A 05/27/2010 17:09  Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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REVISED
Sample Description: S-300 0-2 Soil LLI Sample # SW 5989369
Philadelphia Refinery AOI-2 LLI Group # 1195950
coc: 230375 S-300_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/19/2010 14:20 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2300
Dry Dry
CAT Dry Methodl . L1m1t.of ) Dilution
No. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 130 J 33 330 57.6
10950 1,2-Dibromoethane 106-93-4 N.D. 65 330 57.6
10950 1,2-Dichloroethane 107-06-2 N.D. 65 330 57.6
10950 Ethylbenzene 100-41-4 110 J 65 330 57.6
10950 Isopropylbenzene 98-82-8 N.D. 65 330 57.6
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 33 330 57.6
10950 Toluene 108-88-3 99 J 65 330 57.6
10950 1,2,4-Trimethylbenzene 95-63-6 80 J 65 330 57.6
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 65 330 57.6
10950 Xylene (Total) 1330-20-7 140 J 65 330 57.6
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 N.D. 380 1,900 10
10724 Benzo (a)anthracene 56-55-3 N.D. 380 1,900 10
10724 Benzo (a)pyrene 50-32-8 N.D. 380 1,900 10
10724 Benzo (b) fluoranthene 205-99-2 N.D. 380 1,900 10
10724 Benzo (g, h,i)perylene 191-24-2 N.D. 380 1,900 10
10724 Chrysene 218-01-9 N.D. 380 1,900 10
10724 Fluorene 86-73-7 N.D. 380 1,900 10
10724 Naphthalene 91-20-3 N.D. 380 1,900 10
10724 Phenanthrene 85-01-8 550 J 380 1,900 10
10724 Pyrene 129-00-0 500 J 380 1,900 10
Due to the sample matrix an initial dilution was necessary to perform the
analysis. Therefore, the reporting limits for the GC/MS semivolatile
compounds were raised.
The recoveries of several compounds were outside of QC limits in the LCS. This
sample was re-extracted outside of the method required holding time, and
acceptable QC and comparable data were observed. The data reported here is from
the initial extraction of the sample.
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 168 0.0849 0.566 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 11.7 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an

as-received basis.

*=This limit was used in the evaluation of the final result
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REVISED
Sample Description: S-300 0-2 Soil LLI Sample # SW 5989369
Philadelphia Refinery AOI-2 LLI Group # 1195950
coc: 230375 S-300_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 05/19/2010 14:20 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 05/25/2010 14:25 West Chester PA 19381
Reported: 07/16/2010 10:04
Discard: 09/15/2010
A2300
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201014621251 05/19/2010 14:20 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201014621251 05/19/2010 14:20 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201014621251 05/19/2010 14:20 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101531AA 06/02/2010 19:04 Kristen D 57.6
Bs Pelliccia
10724 PAH 8270 (microwave) SW-846 8270C 1 10149SLC026 06/03/2010 22:48 Gregory J 10
Drahovsky
10814 BNA Soil Microwave PAH SW-846 3546 1 10149SLCO026 05/30/2010 21:15 Patricia L Foreman 1
06135 Lead SW-846 6020 1 101486150002A 06/04/2010 12:15 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101486150002 05/30/2010 21:10 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10147820004A 05/27/2010 17:09 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1195950
Reported: 07/16/10 at 10:04 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %REC %REC Limits RPD RPD Max
Batch number: R101531AA Sample number (s): 5989366-5989369
Benzene N.D. 25. 250 ug/kg 101 98 80-120 2 30
1,2-Dibromoethane N.D. 50. 250 ug/kg 103 99 80-120 4 30
1,2-Dichloroethane N.D. 50. 250 ug/kg 105 103 71-129 2 30
Ethylbenzene N.D. 50. 250 ug/kg 99 98 80-120 1 30
Isopropylbenzene N.D. 50. 250 ug/kg 98 97 76-120 1 30
Methyl Tertiary Butyl Ether N.D. 25. 250 ug/kg 102 101 74-121 1 30
Toluene N.D. 50. 250 ug/kg 98 97 80-120 1 30
1,2,4-Trimethylbenzene N.D. 50. 250 ug/kg 95 96 79-120 0 30
1,3,5-Trimethylbenzene N.D. 50. 250 ug/kg 96 95 78-120 1 30
Xylene (Total) N.D. 50. 250 ug/kg 100 99 80-120 1 30

Batch number: 10146SLB026 Sample number (s): 5989366-5989368

Anthracene N.D. 33. 170 ug/kg 102 89-109
Benzo (a)anthracene N.D. 33. 170 ug/kg 97 86-113
Benzo (a) pyrene N.D. 33. 170 ug/kg 92 63-138
Benzo (b) fluoranthene N.D. 33. 170 ug/kg 87 61-133
Benzo(g,h,i)perylene N.D. 33. 170 ug/kg 95 63-130
Chrysene N.D. 33. 170 ug/kg 94 84-117
Fluorene N.D. 33. 170 ug/kg 101 84-113
Naphthalene N.D. 33. 170 ug/kg 97 83-112
Phenanthrene N.D. 33. 170 ug/kg 99 86-109
Pyrene N.D. 33. 170 ug/kg 102 86-122
Batch number: 10149SLC026 Sample number (s): 5989369

Anthracene N.D. 33. 170 ug/kg 84 * 89-109
Benzo (a)anthracene N.D. 33. 170 ug/kg 83* 86-113
Benzo (a) pyrene N.D. 33. 170 ug/kg 88 63-138
Benzo (b) fluoranthene N.D. 33. 170 ug/kg 94 61-133
Benzo(g,h,i)perylene N.D. 33. 170 ug/kg 93 63-130
Chrysene N.D. 33. 170 ug/kg 88 84-117
Fluorene N.D. 33. 170 ug/kg 86 84-113
Naphthalene N.D. 33. 170 ug/kg 83 83-112
Phenanthrene N.D. 33. 170 ug/kg 85* 86-109
Pyrene N.D. 33. 170 ug/kg 86 86-122
Batch number: 101486150002A Sample number (s): 5989366-5989369

Lead N.D. 0.0300 0.200 mg/kg 106 80-120
Batch number: 10147820004A Sample number (s): 5989366-5989369

Moisture 100 99-101

Sample Matrix Quality Control

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1195950

Reported: 07/16/10 at 10:04 AM

Unspiked (UNSPK) = the sample used in conjunction with the matrix spike

Background (BKG) = the sample used in conjunction with the duplicate

MS MSD MS/MSD RPD BKG DUP DUP Dup RPD

Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max

Batch number: 10146SLB026 Sample number(s): 5989366-5989368 UNSPK: P989057

Anthracene 107 108 76-111 1 30

Benzo (a)anthracene 103 104 78-111 0 30

Benzo (a) pyrene 101 102 57-129 1 30

Benzo (b) fluoranthene 96 102 53-131 6 30

Benzo(g,h,i)perylene 106 106 60-123 1 30

Chrysene 101 103 76-114 2 30

Fluorene 101 102 75-111 1 30

Naphthalene 102 102 33-140 0 30

Phenanthrene 106 108 69-115 2 30

Pyrene 116 118 76-124 2 30

Batch number: 10149SLC026 Sample number(s): 5989369 UNSPK: 5989369

Anthracene 99 94 76-111 5 30

Benzo (a)anthracene 107 109 78-111 2 30

Benzo (a) pyrene 110 109 57-129 1 30

Benzo (b) fluoranthene 120 113 53-131 6 30

Benzo(g,h,i)perylene 101 103 60-123 3 30

Chrysene 114 116* 76-114 2 30

Fluorene 132* 120* 75-111 10 30

Naphthalene 106 110 33-140 4 30

Phenanthrene 119%* 101 69-115 13 30

Pyrene 97 99 76-124 2 30

Batch number: 101486150002A Sample number(s): 5989366-5989369 UNSPK: 5989369 BKG: 5989369

Lead 288 (2) 690 (2) 75-125 7 20 148 143 4 20

Batch number: 10147820004A Sample number(s): 5989366-5989369 BKG: P989505

Moisture 18.9 18.6 2 15

Surrogate Quality Control

Surrogate recoveries which are outside of the QC window are confirmed

unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: TCL(4.3)by 8260 (soil)

Batch number: R101531AA

Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene

5989366 86 85 105 419%*

5989367 83 83 92 93

5989368 86 89 91 94

5989369 86 83 89 91

Blank 83 86 80 83

LCS 97 96 94 104

LCSD 95 93 91 95

Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10146SLB026

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1195950
Reported: 07/16/10 at 10:04 AM

Surrogate Quality Control

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4

5989366 206* 87 72

5989367 91 95 92

5989368 96 99 90

Blank 104 108 96

LCS 99 103 93

MS 99 109 101

MSD 100 109 102

Limits: 55-121 74-110 57-112

Analysis Name: PAH 8270 (microwave)
Batch number: 10149SLC026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4
5989369 92 86 75
Blank 81 83 71
LCS 80 83 73
MS 113 90 78
MSD 100 90 80
Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was less than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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REVISED
ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AOI-2/AQI-7
Submittal Date: 06/01/2010
Group Number: 1196722
PO Number: PHILADELPHIA
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-298 1-2' Grab Soil 5994011
C-140_1-2' Grab Soil 5994012
C-138 1-2' Grab Soil 5994013
C-137_1-2' Grab Soil 5994014
C-136_1-2' Grab Soil 5994015

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

ELECTRONIC Aquaterra Tech Attn: Loretta Belfiglio

COPY TO
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REVISED
Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader
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Page 1 of 2
REVISED
Sample Description: S-298 1-2' Grab Soil LLI Sample # SW 5994011
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 S-298 1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/25/2010 08:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19298
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 1,200 J 530 5,300 952.62
10950 1,2-Dibromoethane 106-93-4 N.D. 1,100 5,300 952.62
10950 1,2-Dichloroethane 107-06-2 N.D. 1,100 5,300 952.62
10950 Ethylbenzene 100-41-4 N.D. 1,100 5,300 952.62
10950 Isopropylbenzene 98-82-8 N.D. 1,100 5,300 952.62
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D. 530 5,300 952.62
10950 Toluene 108-88-3 N.D. 1,100 5,300 952.62
10950 1,2,4-Trimethylbenzene 95-63-6 N.D. 1,100 5,300 952.62
10950 1,3,5-Trimethylbenzene 108-67-8 N.D. 1,100 5,300 952.62
10950 Xylene (Total) 1330-20-7 N.D. 1,100 5,300 952.62
The GC/MS volatile analysis was performed according to the high level
soil method due to the level of non-target compounds. Therefore, the
reporting limits were raised.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 1,600 37 190 1
10724 Benzo (a)anthracene 56-55-3 2,500 37 190 1
10724 Benzo (a)pyrene 50-32-8 1,500 37 190 1
10724 Benzo (b) fluoranthene 205-99-2 2,100 37 190 1
10724 Benzo(g,h,i)perylene 191-24-2 660 37 190 1
10724 Chrysene 218-01-9 2,700 37 190 1
10724 Fluorene 86-73-7 3,300 37 190 1
10724 Naphthalene 91-20-3 1,400 37 190 1
10724 Phenanthrene 85-01-8 6,900 370 1,900 10
10724 Pyrene 129-00-0 5,500 370 1,900 10
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 96.0 0.0336 0.224 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 10.7 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: S-298 1-2' Grab Soil LLI Sample # SW 5994011
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 S-298 1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/25/2010 08:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19298
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201015321304 05/25/2010 08:30 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201015321304 05/25/2010 08:30 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201015321304 05/25/2010 08:30 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 R101581AA 06/07/2010 19:38 Nicholas R Rossi 952.62
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/08/2010 21:19 William T Parker 1
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/09/2010 06:51  Brian K Graham 10
10814 BNA Soil Microwave PAH SW-846 3546 1 10153SLE026 06/03/2010 09:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101536150003A  06/09/2010 08:29 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101536150003 06/02/2010 20:34  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 101548200022 06/03/2010 17:47 Scott W Freisher 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: C-140 1-2' Grab Soil LLI Sample # SW 5994012
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-140_1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/26/2010 14:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19140
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.85
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.85
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.85
10950 Ethylbenzene 100-41-4 < 5 5 1 0.85
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.85
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.85
10950 Toluene 108-88-3 < 5 5 1 0.85
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.85
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.85
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.85
The GC/MS volatile internal standard peak areas were outside the QC limits
for both the initial analysis and the re-analysis. The values reported here
are from the initial analysis of the sample.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 380 190 38 1
10724 Benzo (a)anthracene 56-55-3 1,200 190 38 1
10724 Benzo(a)pyrene 50-32-8 1,200 190 38 1
10724 Benzo (b) fluoranthene 205-99-2 1,400 190 38 1
10724 Benzo (g, h,i)perylene 191-24-2 1,000 190 38 1
10724 Chrysene 218-01-9 1,300 190 38 1
10724 Fluorene 86-73-7 < 190 190 38 1
10724 Naphthalene 91-20-3 470 190 38 1
10724 Phenanthrene 85-01-8 990 190 38 1
10724 Pyrene 129-00-0 1,900 190 38 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 98.6 0.557 0.0836 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 12.9 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: C-140 1-2' Grab Soil LLI Sample # SW 5994012
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-140_1-2° Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/26/2010 14:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19140
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201015321304 05/26/2010 14:00 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201015321304 05/26/2010 14:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201015321304 05/26/2010 14:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101571AA 06/07/2010 07:11  Angela D 0.85
Bs Sneeringer
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/08/2010 22:34 William T Parker 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10153SLE026 06/03/2010 09:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101536150003A  06/09/2010 09:00 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101536150003 06/02/2010 20:34 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 101548200022 06/03/2010 17:47 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: C-138 1-2' Grab Soil LLI Sample # SW 5994013
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-138 1-2' Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/27/2010 09:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19138
Dry Dry
CAT Dry Method . Limit of Dilution
Yo. Analysis Name CAS Number Result Detection Limit* Quantitation Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 12 J 1 12 1.53
10950 1,2-Dibromoethane 106-93-4 N.D. 2 12 1.53
10950 1,2-Dichloroethane 107-06-2 N.D. 2 12 1.53
10950 Ethylbenzene 100-41-4 14 2 12 1.53
10950 Isopropylbenzene 98-82-8 3 J 2 12 1.53
10950 Methyl Tertiary Butyl Ether 1634-04-4 N.D 1 12 1.53
10950 Toluene 108-88-3 54 2 12 1.53
10950 1,2,4-Trimethylbenzene 95-63-6 14 2 12 1.53
10950 1,3,5-Trimethylbenzene 108-67-8 7 J 2 12 1.53
10950 Xylene (Total) 1330-20-7 72 2 12 1.53
The GC/MS volatile internal standard peak areas were outside the QC limits
for both the initial analysis and the re-analysis. The values reported here
are from the initial analysis of the sample.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 94 J 51 260 1
10724 Benzo (a)anthracene 56-55-3 240 J 51 260 1
10724 Benzo (a)pyrene 50-32-8 200 J 51 260 1
10724 Benzo (b) fluoranthene 205-99-2 320 51 260 1
10724 Benzo(g,h,i)perylene 191-24-2 150 J 51 260 1
10724 Chrysene 218-01-9 300 51 260 1
10724 Fluorene 86-73-7 N.D. 51 260 1
10724 Naphthalene 91-20-3 110 J 51 260 1
10724 Phenanthrene 85-01-8 240 J 51 260 1
10724 Pyrene 129-00-0 360 51 260 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 103 0.0462 0.308 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 35.1 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: C-138 1-2' Grab Soil LLI Sample # SW 5994013
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-138 1-2' Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/27/2010 09:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19138
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201015321304 05/27/2010 09:00 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201015321304 05/27/2010 09:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201015321304 05/27/2010 09:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101571AA 06/07/2010 06:48 Angela D 1.53
Bs Sneeringer
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/08/2010 22:59 William T Parker 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10153SLE026 06/03/2010 09:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101536150003A  06/09/2010 08:42 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101536150003 06/02/2010 20:34 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 101548200022 06/03/2010 17:47 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: C-137 1-2' Grab Soil LLI Sample # SW 5994014
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-137_1-2" Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/27/2010 13:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19137
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.76
10950 1,2-Dibromoethane 106-93-4 < 5 5 0.9 0.76
10950 1,2-Dichloroethane 107-06-2 < 5 5 0.9 0.76
10950 Ethylbenzene 100-41-4 < 5 5 0.9 0.76
10950 Isopropylbenzene 98-82-8 9 5 0.9 0.76
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.76
10950 Toluene 108-88-3 < 5 5 0.9 0.76
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 0.9 0.76
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 0.9 0.76
10950 Xylene (Total) 1330-20-7 < 5 5 0.9 0.76
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 1,900 210 42 1
10724 Benzo (a)anthracene 56-55-3 2,300 210 42 1
10724 Benzo (a)pyrene 50-32-8 1,900 210 42 1
10724 Benzo (b) fluoranthene 205-99-2 2,200 210 42 1
10724 Benzo (g, h,i)perylene 191-24-2 1,300 210 42 1
10724 Chrysene 218-01-9 2,300 210 42 1
10724 Fluorene 86-73-7 1,800 210 42 1
10724 Naphthalene 91-20-3 5,400 2,100 420 10
10724 Phenanthrene 85-01-8 4,400 2,100 420 10
10724 Pyrene 129-00-0 < 210 210 42 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 251 0.617 0.0925 5
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 20.5 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201015321304 05/27/2010 13:00 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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Page 2 of 2
REVISED
Sample Description: C-137 1-2' Grab Soil LLI Sample # SW 5994014
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-137_1-2" Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/27/2010 13:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19137
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201015321304 05/27/2010 13:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201015321304 05/27/2010 13:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101591AA 06/09/2010 02:50 Lauren C Temple 0.76
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/08/2010 23:24 William T Parker 1
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/09/2010 07:16 Brian K Graham 10
10814 BNA Soil Microwave PAH SW-846 3546 1 10153SLE026 06/03/2010 09:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101536150003A  06/09/2010 09:15 Choon Y Tian 5
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101536150003 06/02/2010 20:34  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 101548200022 06/03/2010 17:47 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Page 1 of 2
REVISED
Sample Description: C-136 1-2' Grab Soil LLI Sample # SW 5994015
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-136_1-2' Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/28/2010 08:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
I9136
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 7 5 0.5 0.87
10950 1,2-Dibromoethane 106-93-4 < 5 5 1 0.87
10950 1,2-Dichloroethane 107-06-2 < 5 5 1 0.87
10950 Ethylbenzene 100-41-4 < 5 5 1 0.87
10950 Isopropylbenzene 98-82-8 < 5 5 1 0.87
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.87
10950 Toluene 108-88-3 8 5 1 0.87
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 1 0.87
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 1 0.87
10950 Xylene (Total) 1330-20-7 < 5 5 1 0.87
The GC/MS volatile internal standard peak areas were outside the QC limits
for both the initial analysis and the re-analysis. The values reported here
are from the initial analysis of the sample.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 180 180 37 1
10724 Benzo (a)anthracene 56-55-3 370 180 37 1
10724 Benzo(a)pyrene 50-32-8 380 180 37 1
10724 Benzo (b) fluoranthene 205-99-2 550 180 37 1
10724 Benzo(g,h,i)perylene 191-24-2 390 180 37 1
10724 Chrysene 218-01-9 410 180 37 1
10724 Fluorene 86-73-7 < 180 180 37 1
10724 Naphthalene 91-20-3 550 180 37 1
10724 Phenanthrene 85-01-8 360 180 37 1
10724 Pyrene 129-00-0 440 180 37 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 218 1.09 0.163 10
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 9.7 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Sample Description: C-136 1-2' Grab Soil LLI Sample # SW 5994015
Philadelphia Refinery AOI-2/A0I-7 LLI Group # 1196722
DUNS# COC: 235827 C-136_1-2' Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 05/28/2010 08:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/01/2010 14:35 West Chester PA 19381
Reported: 07/16/2010 09:51
Discard: 09/15/2010
19136
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201015321304 05/28/2010 08:30 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201015321304 05/28/2010 08:30 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201015321304 05/28/2010 08:30 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101571AA 06/07/2010 02:16  Angela D 0.87
Bs Sneeringer
10724 PAH 8270 (microwave) SW-846 8270C 1 10153SLE026 06/08/2010 23:49 William T Parker 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10153SLE026 06/03/2010 09:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101536150003A  06/09/2010 09:05 Choon Y Tian 10
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101536150003 06/02/2010 20:34 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 101548200022 06/03/2010 17:47 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1196722
Reported: 07/16/10 at 09:51 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: X101591AA Sample number (s): 5994014
Benzene < 5 5. 0.5 ug/kg 99 97 80-120 2 30
1,2-Dibromoethane < 5 5. 1 ug/kg 99 96 80-120 2 30
1,2-Dichloroethane < 5 5. 1 ug/kg 102 102 71-129 0 30
Ethylbenzene < 5 5. 1 ug/kg 103 98 80-120 5 30
Isopropylbenzene < 5 5. 1 ug/kg 102 98 76-120 4 30
Methyl Tertiary Butyl Ether < 5 5. 0.5 ug/kg 97 98 74-121 1 30
Toluene < 5 5. 1 ug/kg 100 98 80-120 3 30
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 99 95 79-120 4 30
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 101 96 78-120 4 30
Xylene (Total) < 5 5. 1 ug/kg 103 99 80-120 4 30

Laboratory Compliance Quality Control

Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %$REC %REC Limits RPD RPD Max
Batch number: R101581AA Sample number (s): 5994011
Benzene N.D. 25. 250 ug/kg 95 100 80-120 5 30
1,2-Dibromoethane N.D. 50. 250 ug/kg 97 101 80-120 4 30
1,2-Dichloroethane N.D. 50. 250 ug/kg 99 103 71-129 4 30
Ethylbenzene N.D. 50. 250 ug/kg 96 100 80-120 4 30
Isopropylbenzene N.D. 50. 250 ug/kg 96 99 76-120 3 30
Methyl Tertiary Butyl Ether N.D. 25. 250 ug/kg 97 102 74-121 4 30
Toluene N.D. 50. 250 ug/kg 96 99 80-120 4 30
1,2,4-Trimethylbenzene N.D. 50. 250 ug/kg 96 100 79-120 3 30
1,3,5-Trimethylbenzene N.D. 50. 250 ug/kg 96 99 78-120 4 30
Xylene (Total) N.D. 50. 250 ug/kg 96 100 80-120 4 30
Batch number: X101571AA Sample number (s): 5994012-5994013,5994015
Benzene N.D. 0.5 5 ug/kg 94 80-120
1,2-Dibromoethane N. 1. ug/kg 94 80-120
1,2-Dichloroethane N.D 1. 5 ug/kg 109 71-129
Ethylbenzene N.D 1. 5 ug/kg 98 80-120
Isopropylbenzene N.D 1. 5 ug/kg 99 76-120
Methyl Tertiary Butyl Ether N.D 0.5 5 ug/kg 95 74-121
Toluene N.D 1. 5 ug/kg 94 80-120
1,2,4-Trimethylbenzene N.D 1. 5 ug/kg 97 79-120
1,3,5-Trimethylbenzene N.D 1. 5 ug/kg 98 78-120
Xylene (Total) N.D 1. 5 ug/kg 98 80-120
Batch number: 10153SLE026 Sample number (s): 5994011-5994015
Anthracene N.D. 33. 170 ug/kg 98 89-109
Benzo (a)anthracene N.D. 33. 170 ug/kg 95 86-113
Benzo (a) pyrene N.D. 33. 170 ug/kg 84 63-138

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1196722
Reported: 07/16/10 at 09:51 AM
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result MDL* * LOQ Units %REC %REC Limits RPD RPD Max
Benzo (b) fluoranthene N.D. 33. 170 ug/kg 85 61-133
Benzo(g,h, i) perylene N.D. 33. 170 ug/kg 84 63-130
Chrysene N.D. 33. 170 ug/kg 96 84-117
Fluorene N.D. 33. 170 ug/kg 101 84-113
Naphthalene N.D. 33. 170 ug/kg 96 83-112
Phenanthrene N.D. 33. 170 ug/kg 95 86-109
Pyrene N.D. 33. 170 ug/kg 91 86-122
Batch number: 101536150003A Sample number (s): 5994011-5994015
Lead N.D. 0.0300 0.200 mg/kg 105 80-120
Batch number: 10154820002A Sample number (s): 5994011-5994015
Moisture 100 99-101
Sample Matrix Quality Control
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate
MsS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Batch number: X101591AA Sample number (s): 5994014 UNSPK: P996965
Benzene 106 55-143
1,2-Dibromoethane 109 54-129
1,2-Dichloroethane 111 53-143
Ethylbenzene 105 44-141
Isopropylbenzene 99 38-144
Methyl Tertiary Butyl Ether 106 55-129
Toluene 113 50-146
1,2,4-Trimethylbenzene 118 37-149
1,3,5-Trimethylbenzene 122 38-150
Xylene (Total) 102 44-136
Batch number: X101571AA Sample number (s): 5994012-5994013,5994015 UNSPK: P993546
Benzene 94 108 55-143 11 30
1,2-Dibromoethane 82 96 54-129 13 30
1,2-Dichloroethane 107 118 53-143 7 30
Ethylbenzene 95 111 44-141 13 30
Isopropylbenzene 95 111 38-144 12 30
Methyl Tertiary Butyl Ether 87 102 55-129 13 30
Toluene 92 107 50-146 12 30
1,2,4-Trimethylbenzene 94 109 37-149 12 30
1,3,5-Trimethylbenzene 95 111 38-150 13 30
Xylene (Total) 93 109 44-136 12 30
Batch number: 10153SLE026 Sample number (s): 5994011-5994015 UNSPK: 5994011
Anthracene 74* T2%* 76-111 1 30
Benzo (a) anthracene 71* 65* 78-111 3 30
Benzo (a) pyrene 60 58 57-129 1 30
Benzo (b) fluoranthene 53 39% 53-131 9 30
Benzo(g,h,i)perylene 73 76 60-123 3 30
Chrysene 66%* 49% 76-114 8 30

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary

Client Name: SUN: Aquaterra Tech.
Reported: 07/16/10 at 09:51 AM

Group Number: 1196722

Sample Matrix Quality Control
the sample used in conjunction with the matrix spike
the sample used in conjunction with the duplicate

Unspiked (UNSPK)
Background (BKG)

MS MSD MS/MSD RPD BKG DUP DUP
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD
Fluorene 56%* 45%* 75-111 5 30
Naphthalene 76 70 33-140 4 30
Phenanthrene 72 39% 69-115 8 30
Pyrene 72% 45% 76-124 7 30
Batch number: 101536150003A Sample number (s): 5994011-5994015 UNSPK: 5994011 BKG: 5994011
Lead 272 (2) -233 75-125 18 20 85.8 79.6 7

(2)

Batch number: 10154820002A Sample number (s): 5994011-5994015 BKG: P996043
Moisture 41.5 49.5 18%*

Surrogate Quality Control

Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.

Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: R101581AA
Dibromofluoromethane

1,2-Dichloroethane-d4 Toluene-ds

Page 3 of 4
REVISED

Dup RPD
Max

20

15

4-Bromofluorobenzene

5994011 85 80 94 92
Blank 82 84 81 85
LCS 94 94 92 93
LCSD 98 99 96 96
Limits: 71-114 70-109 70-123 70-111

Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: X101571AA
Dibromofluoromethane

1,2-Dichloroethane-d4 Toluene-ds

5994012 108 104 110 70
5994013 106 101 107 88
5994015 106 100 115 73
Blank 109 97 93 96

LCS 105 105 103 102

MS 106 95 102 101
MSD 103 99 103 98
Limits: 71-114 70-109 70-123 70-111

Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: X101591AA

Dibromofluoromethane

1,2-Dichloroethane-d4

Toluene-ds

4-Bromofluorobenzene

5994014
Blank
LCS
LCSD

99

100
102
101

*- Qutside of specification
**_This limit was used in the evaluation of the final result for the blank
(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.

120
95

103
102

108
98

102
100
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Quality Control Summary

Client Name: SUN: Aquaterra Tech. Group Number: 1196722
Reported: 07/16/10 at 09:51 AM

Surrogate Quality Control
MS 101 100 109 87

Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10153SLE026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4
5994011 93 90 82
5994012 88 94 79
5994013 94 101 88
5994014 77 79 64
5994015 96 106 86
Blank 92 96 87
LCS 92 99 82
MS 87 82 75
MSD 92 92 80
Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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ANALYTICAL RESULTS
Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744
Lancaster, PA 17605-2425 West Chester PA 19381
July 16, 2010
Project: SUN: Philadelphia Refinery AOI-2/AQI-7
Submittal Date: 06/15/2010
Group Number: 1198981
PO Number: PHILADELPHIA
State of Sample Origin: PA
Client Sample Description Lancaster Labs (LLI) #
S-307_0-2 Grab Soil 6007699
S-135 0-2 Grab Soil 6007700
S-299 0-2 Grab Soil 6007701

The specific methodol ogies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Megan Breen
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn: EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward

COPY TO
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Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

(f A ket /L\ oA

Adrienne Kuhl
Specialist Group Leader
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Sample Description: S-307 0-2 Grab Soil LLI Sample # SW 6007699
Philadelphia Refinery AOI-2 LLI Group # 1198981
CoC: 234217 s-307_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/10/2010 12:00 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP307
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.88
10950 1,2-Dibromoethane 106-93-4 < 5 5 0.9 0.88
10950 1,2-Dichloroethane 107-06-2 < 5 5 0.9 0.88
10950 Ethylbenzene 100-41-4 < 5 5 0.9 0.88
10950 Isopropylbenzene 98-82-8 < 5 5 0.9 0.88
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.88
10950 Toluene 108-88-3 < 5 5 0.9 0.88
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 0.9 0.88
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 0.9 0.88
10950 Xylene (Total) 1330-20-7 < 5 5 0.9 0.88
The GC/MS volatile internal standard peak areas were outside the QC limits
for both the initial analysis and the re-analysis. The values reported here
are from the initial analysis of the sample.
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 180 180 36 1
10724 Benzo (a)anthracene 56-55-3 320 180 36 1
10724 Benzo (a)pyrene 50-32-8 290 180 36 1
10724 Benzo (b) fluoranthene 205-99-2 340 180 36 1
10724 Benzo(g,h,i)perylene 191-24-2 < 180 180 36 1
10724 Chrysene 218-01-9 300 180 36 1
10724 Fluorene 86-73-7 < 180 180 36 1
10724 Naphthalene 91-20-3 < 180 180 36 1
10724 Phenanthrene 85-01-8 570 180 36 1
10724 Pyrene 129-00-0 560 180 36 1
Metals SW-846 6020 mg/kg mg/kg mg/kg
06135 Lead 7439-92-1 48.4 0.211 0.0106 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 6.2 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor

*=This limit was used in the evaluation of the final result
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Sample Description: S-307 0-2 Grab Soil LLI Sample # SW 6007699
Philadelphia Refinery AOI-2 LLI Group # 1198981
CoC: 234217 s-307_0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/10/2010 12:00 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP307
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201016721436 06/10/2010 12:00 Client Supplied 1
NC
02392 L/H Field Preserved SW-846 5035 1 201016721436 06/10/2010 12:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201016721436 06/10/2010 12:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101731AA 06/22/2010 18:03 Kelly E Keller 0.88
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10167SLF026 06/24/2010 21:05 Barton C Conner 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10167SLF026 06/17/2010 10:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101676150001A  06/23/2010 15:48 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101676150001 06/16/2010 20:38 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10168820006A 06/17/2010 18:33 Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-135 0-2 Grab Soil LLI Sample # SW 6007700
Philadelphia Refinery AOI-7 LLI Group # 1198981
CoC: 234217 s-135 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/10/2010 09:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP135
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.88
10950 1,2-Dibromoethane 106-93-4 < 5 5 0.9 0.88
10950 1,2-Dichloroethane 107-06-2 < 5 5 0.9 0.88
10950 Ethylbenzene 100-41-4 < 5 5 0.9 0.88
10950 Isopropylbenzene 98-82-8 < 5 5 0.9 0.88
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.88
10950 Toluene 108-88-3 < 5 5 0.9 0.88
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 0.9 0.88
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 0.9 0.88
10950 Xylene (Total) 1330-20-7 < 5 5 0.9 0.88
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 170 170 34 1
10724 Benzo(a)anthracene 56-55-3 < 170 170 34 1
10724 Benzo (a)pyrene 50-32-8 < 170 170 34 1
10724 Benzo (b) fluoranthene 205-99-2 < 170 170 34 1
10724 Benzo(g,h,i)perylene 191-24-2 < 170 170 34 1
10724 Chrysene 218-01-9 < 170 170 34 1
10724 Fluorene 86-73-7 < 170 170 34 1
10724 Naphthalene 91-20-3 < 170 170 34 1
10724 Phenanthrene 85-01-8 < 170 170 34 1
10724 Pyrene 129-00-0 < 170 170 34 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 4.31 0.202 0.0101 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 3.0 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201016721436 06/10/2010 09:15 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-135 0-2 Grab Soil LLI Sample # SW 6007700
Philadelphia Refinery AOI-7 LLI Group # 1198981
CoC: 234217 s-135 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/10/2010 09:15 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP135
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201016721436 06/10/2010 09:15 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201016721436 06/10/2010 09:15 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101731AA 06/22/2010 18:26 Kelly E Keller 0.88
Bs
10724 PAH 8270 (microwave) SW-846 8270C 1 10167SLF026 06/24/2010 21:55 Barton C Conner 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10167SLF026 06/17/2010 10:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 1 101676150001A  06/23/2010 15:49 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101676150001 06/16/2010 20:38 Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10168820006A 06/17/2010 18:33  Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
REVISED
Sample Description: S-299 0-2 Grab Soil LLI Sample # SW 6007701
Philadelphia Refinery AOI-2 LLI Group # 1198981
COoC: 234217 S-299 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/08/2010 13:00 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP299
Dry Dry
CAT Dry Limit of Method . Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/kg ug/kg ug/kg
10950 Benzene 71-43-2 < 5 5 0.5 0.9
10950 1,2-Dibromoethane 106-93-4 < 5 5 0.9 0.9
10950 1,2-Dichloroethane 107-06-2 < 5 5 0.9 0.9
10950 Ethylbenzene 100-41-4 < 5 5 0.9 0.9
10950 Isopropylbenzene 98-82-8 < 5 5 0.9 0.9
10950 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 0.5 0.9
10950 Toluene 108-88-3 < 5 5 0.9 0.9
10950 1,2,4-Trimethylbenzene 95-63-6 < 5 5 0.9 0.9
10950 1,3,5-Trimethylbenzene 108-67-8 < 5 5 0.9 0.9
10950 Xylene (Total) 1330-20-7 < 5 5 0.9 0.9
GC/MS Semivolatiles SW-846 8270C ug/kg ug/kg ug/kg
10724 Anthracene 120-12-7 < 170 170 34 1
10724 Benzo(a)anthracene 56-55-3 < 170 170 34 1
10724 Benzo (a)pyrene 50-32-8 < 170 170 34 1
10724 Benzo (b) fluoranthene 205-99-2 < 170 170 34 1
10724 Benzo(g,h,i)perylene 191-24-2 < 170 170 34 1
10724 Chrysene 218-01-9 < 170 170 34 1
10724 Fluorene 86-73-7 < 170 170 34 1
10724 Naphthalene 91-20-3 < 170 170 34 1
10724 Phenanthrene 85-01-8 < 170 170 34 1
10724 Pyrene 129-00-0 < 170 170 34 1
Metals SW-846 6020 mg/kg ng/kg mg/kg
06135 Lead 7439-92-1 12.2 0.202 0.0101 2
Wet Chemistry SM20 2540 G % % %
00111 Moisture n.a. 2.1 0.50 0.50 1
"Moisture" represents the loss in weight of the sample after oven drying at
103 - 105 degrees Celsius. The moisture result reported above is on an
as-received basis.
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07579 GC/MS-Field PreservedMeOH- SW-846 5035 1 201016721436 06/08/2010 13:00 Client Supplied 1

NC

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2
REVISED
Sample Description: S-299 0-2 Grab Soil LLI Sample # SW 6007701
Philadelphia Refinery AOI-2 LLI Group # 1198981
COoC: 234217 S-299 0-2 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2/A0I-7
Collected: 06/08/2010 13:00 by JRW SUN: Aquaterra Tech.
PO Box 744
Submitted: 06/15/2010 18:25 West Chester PA 19381
Reported: 07/16/2010 09:44
Discard: 09/15/2010
SP299
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No Date and Time Factor
02392 L/H Field Preserved SW-846 5035 1 201016721436 06/08/2010 13:00 Client Supplied 1
Bisulfate
02392 L/H Field Preserved SW-846 5035 2 201016721436 06/08/2010 13:00 Client Supplied 1
Bisulfate
10950 BTEX/MTBE/EDB/EDC/Cumene/TM SW-846 8260B 1 X101691AA 06/18/2010 09:34 Angela D 0.9
Bs Sneeringer
10724 PAH 8270 (microwave) SW-846 8270C 1 10167SLF026 06/24/2010 22:44 Barton C Conner 1
10814 BNA Soil Microwave PAH SW-846 3546 1 10167SLF026 06/17/2010 10:30 Kerrie A Freeburn 1
06135 Lead SW-846 6020 2 101676150001A  06/24/2010 09:35 Choon Y Tian 2
06150 ICP/MS SW-846 Solid Digest SW-846 3050B 1 101676150001 06/16/2010 20:38  Annamaria 1
Stipkovits
00111 Moisture SM20 2540 G 1 10168820006A 06/17/2010 18:33  Scott W Freisher 1

*=This limit was used in the evaluation of the final result
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Page 1 of 3
REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1198981
Reported: 07/16/10 at 09:44 AM
Matrix QC may not be reported if site-specific QC samples were not
submitted. 1In these situations, to demonstrate precision and accuracy at
a batch level, a LCS/LCSD was performed, unless otherwise specified in the
method.
Laboratory Compliance Quality Control
Blank Blank Blank Report LCS LCSD LCS/LCSD
Analysis Name Result LOQ** MDL Units %REC %REC Limits RPD RPD Max
Batch number: X101691AA Sample number (s): 6007701
Benzene < 5 5. 0.5 ug/kg 92 90 80-120 2 30
1,2-Dibromoethane < 5 5. 1 ug/kg 90 86 80-120 4 30
1,2-Dichloroethane < 5 5. 1 ug/kg 96 93 71-129 4 30
Ethylbenzene < 5 5. 1 ug/kg 92 90 80-120 2 30
Isopropylbenzene < 5 5. 1 ug/kg 90 91 76-120 0 30
Methyl Tertiary Butyl Ether < 5 5. 0.5 ug/kg 107 102 74-121 5 30
Toluene < 5 5. 1 ug/kg 90 87 80-120 4 30
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 88 87 79-120 1 30
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 88 86 78-120 2 30
Xylene (Total) < 5 5. 1 ug/kg 93 92 80-120 1 30
Batch number: X101731AA Sample number (s): 6007699-6007700
Benzene < 5 5. 0.5 ug/kg 91 87 80-120 4 30
1,2-Dibromoethane < 5 5. 1 ug/kg 91 88 80-120 3 30
1,2-Dichloroethane <5 5. 1 ug/kg 94 90 71-129 4 30
Ethylbenzene < 5 5. 1 ug/kg 93 89 80-120 4 30
Isopropylbenzene < 5 5. 1 ug/kg 93 89 76-120 5 30
Methyl Tertiary Butyl Ether < 5 5. 0.5 ug/kg 104 100 74-121 4 30
Toluene < 5 5. 1 ug/kg 89 87 80-120 3 30
1,2,4-Trimethylbenzene < 5 5. 1 ug/kg 87 86 79-120 2 30
1,3,5-Trimethylbenzene < 5 5. 1 ug/kg 87 86 78-120 1 30
Xylene (Total) < 5 5. 1 ug/kg 93 90 80-120 4 30
Batch number: 10167SLF026 Sample number (s): 6007699-6007701
Anthracene < 170 170. 33 ug/kg 94 89-109
Benzo (a)anthracene < 170 170. 33 ug/kg 100 86-113
Benzo (a) pyrene < 170 170. 33 ug/kg 92 63-138
Benzo (b) fluoranthene < 170 170. 33 ug/kg 104 61-133
Benzo(g,h,i)perylene < 170 170. 33 ug/kg 103 63-130
Chrysene < 170 170. 33 ug/kg 96 84-117
Fluorene < 170 170. 33 ug/kg 106 84-113
Naphthalene < 170 170. 33 ug/kg 91 83-112
Phenanthrene < 170 170. 33 ug/kg 93 86-109
Pyrene < 170 170. 33 ug/kg 101 86-122
Batch number: 101676150001A Sample number (s): 6007699-6007701
Lead < 0.200 0.200 0.0100 mg/kg 110 80-120
Batch number: 10168820006A Sample number (s): 6007699-6007701
Moisture 100 99-101

Sample Matrix Quality Control

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Page 2 of 3
REVISED
Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1198981
Reported: 07/16/10 at 09:44 AM
Unspiked (UNSPK) = the sample used in conjunction with the matrix spike
Background (BKG) = the sample used in conjunction with the duplicate
MS MSD MS/MSD RPD BKG DUP DUP Dup RPD
Analysis Name %REC %REC Limits RPD MAX Conc Conc RPD Max
Batch number: X101691AA Sample number(s): 6007701 UNSPK: P004640
Benzene 78 55-143
1,2-Dibromoethane 76 54-129
1,2-Dichloroethane 86 53-143
Ethylbenzene 83 44-141
Isopropylbenzene 88 38-144
Methyl Tertiary Butyl Ether 90 55-129
Toluene 57 50-146
1,2,4-Trimethylbenzene 70 37-149
1,3,5-Trimethylbenzene 76 38-150
Xylene (Total) 79 44-136
Batch number: X101731AA Sample number(s): 6007699-6007700 UNSPK: P007872
Benzene 104 55-143
1,2-Dibromoethane 102 54-129
1,2-Dichloroethane 107 53-143
Ethylbenzene 101 44-141
Isopropylbenzene 101 38-144
Methyl Tertiary Butyl Ether 120 55-129
Toluene 100 50-146
1,2,4-Trimethylbenzene 99 37-149
1,3,5-Trimethylbenzene 100 38-150
Xylene (Total) 102 44-136
Batch number: 10167SLF026 Sample number(s): 6007699-6007701 UNSPK: P007702
Anthracene 94 95 76-111 1 30
Benzo (a)anthracene 88 86 78-111 2 30
Benzo (a) pyrene 76 76 57-129 0 30
Benzo (b) fluoranthene 79 81 53-131 2 30
Benzo(g,h,i)perylene 93 80 60-123 13 30
Chrysene 89 87 76-114 2 30
Fluorene 98 96 75-111 1 30
Naphthalene 57 36 33-140 16 30
Phenanthrene 85 81 69-115 3 30
Pyrene 93 89 76-124 3 30
Batch number: 101676150001A Sample number(s): 6007699-6007701 UNSPK: P007928 BKG: P007928
Lead 150 (2) 489 (2) 75-125 15 20 58.2 98.7 52%* 20
Batch number: 10168820006A Sample number(s): 6007699-6007701 BKG: P007707
Moisture 21.2 23.6 11 15
Surrogate Quality Control
Surrogate recoveries which are outside of the QC window are confirmed
unless attributed to dilution or otherwise noted on the Analysis Report.
Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: X101691AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Quality Control Summary
Client Name: SUN: Aquaterra Tech. Group Number: 1198981
Reported: 07/16/10 at 09:44 AM
Surrogate Quality Control
6007701 102 108 89 88
Blank 100 97 94 93
LCS 102 102 99 95
LCSD 99 99 99 96
MS 102 111%* 98 99
Limits: 71-114 70-109 70-123 70-111
Analysis Name: TCL(4.3)by 8260 (soil)
Batch number: X101731AA
Dibromofluoromethane 1,2-Dichloroethane-d4 Toluene-ds 4 -Bromofluorobenzene
6007699 98 102 102 83
6007700 101 107 96 82
Blank 101 93 91 91
LCS 103 97 99 96
LCSD 100 99 97 96
MS 101 102 98 94
Limits: 71-114 70-109 70-123 70-111

Analysis Name: PAH 8270 (microwave)
Batch number: 10167SLF026

Nitrobenzene-d5 2-Fluorobiphenyl Terphenyl-dl4
6007699 88 97 80
6007700 88 92 83
6007701 85 95 84
Blank 92 95 84
LCS 92 95 87
MS 86 96 89
MSD 86 99 88
Limits: 55-121 74-110 57-112

*- Qutside of specification

**_This limit was used in the evaluation of the final result for the blank

(1) The result for one or both determinations was |ess than five times the LOQ.
(2) The unspiked result was more than four times the spike added.
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Lancaster ]
4I | aboratories Analysis Report

2425 Mew Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 «717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

ANALYTICAL RESULTS

Prepared by: Prepared for:
Lancaster Laboratories SUN: Aquaterra Tech.
2425 New Holland Pike PO Box 744

Lancaster, PA 17605-2425 West Chester PA 19381

August 02, 2010
Project: SUN: Philadelphia Refinery AQI-2

Submittal Date: 07/13/2010
Group Number: 1202807
PO Number: PHILADELPHIA REFINERY
State of Sample Origin: PA

Client Sample Description Lancaster Labs (LLI) #
S-298 070810 Grab Water 6030815
S-299 070810 Grab Water 6030816
S-300_070810 Grab Water 6030817
S-301 070810 Grab Water 6030818
S-304_ 070810 Grab Water 6030819
S-309_ 070810 Grab Water 6030820
S-310 070810 Grab Water 6030821
S-312 070810 Grab Water 6030822
S-253 070910 Grab Water 6030823
S-302_070910 Grab Water 6030824
S-306_070910 Grab Water 6030825
S-314 070910 Grab Water 6030826
S-316_070910 Grab Water 6030827
S-317_070910 Grab Water 6030828
S-318 070910 Grab Water 6030829
S-251 071210 Grab Water 6030830
S-252 071210 Grab Water 6030831
S-139 071210 Grab Water 6030832
S-140 071210 Grab Water 6030833
S-141 071210 Grab Water 6030834
S-143 071210 Grab Water 6030835
S-303 071210 Grab Water 6030836
S-328 071210 Grab Water 6030837

The specific methodologies used in obtaining the enclosed analytical results are indicated on the
Laboratory Sample Analysis Record.



Lancaster ]
4I | aboratories Analysis Report

2425 Mew Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 «717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

ELECTRONIC Langan Attn: Dennis Webster
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Megan Breen
COPY TO

ELECTRONIC SUN: Aquaterra Tech. Attn: Tiffani Doerr
COPY TO

ELECTRONIC LLI Attn; EDD Group
COPY TO

ELECTRONIC Langan Attn: Kristen Ward
COPY TO

Questions? Contact your Client Services Representative
Jessica A Oknefski at (717) 656-2300 Ext. 1815

Respectfully Submitted,

' !
a1 v A A \ =
CALAALLAA VS - P
bt

Sarah M. Snyder
Senior Specialist
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description: S-298 070810 Grab Water

Philadelphia Refinery AOI-2

Page 1 of 2

LLI Sample # WW 6030815
LLI Group # 1202807

COC: 237713 sS-298 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 08:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2298
As Received As Received
CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 90 5 3 5
10943 1,2-Dichloroethane 107-06-2 < 5 5 3 5
10943 Ethylbenzene 100-41-4 68 5 3 5
10943 Isopropylbenzene 98-82-8 29 10 3 5
10943 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 3 5
10943 Toluene 108-88-3 170 5 3 5
10943 1,2,4-Trimethylbenzene 95-63-6 620 10 3 5
10943 1,3,5-Trimethylbenzene 108-67-8 210 10 3 5
10943 Xylene (Total) 1330-20-7 520 5 3 5
The reporting limits for the GC/MS volatile compounds were raised due to
the level of non-target compounds.
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 50 50 10 10
07805 Fluorene 86-73-7 < 50 50 10 10
07805 Naphthalene 91-20-3 190 50 10 10
07805 Phenanthrene 85-01-8 110 50 10 10
07805 Pyrene 129-00-0 55 50 10 10
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 17:28 Anita M Dale 5
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 17:28 Anita M Dale 5
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 04:22 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 01:18 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 10:55 Choon Y Tian 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-298 070810 Grab Water LLI Sample # WW 6030815

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 sS-298 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 08:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2298
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-299 070810 Grab Water LLI Sample # WW 6030816
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 S-299 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 09:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2299
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 22 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 16 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 2 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 14:16 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 14:16 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 05:12 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 02:17 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-299 070810 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030816
LLI Group # 1202807

COC: 237713 S-299 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 09:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2299
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 10:56 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-300 070810 Grab Water LLI Sample # WW 6030817
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-300_070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 14:20 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2300
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 14 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 29 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 81 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 09:22 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 09:22 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 06:01 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 03:17 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-300 070810 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030817
LLI Group # 1202807

COC: 237713 sS-300_070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 14:20 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2300
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:02 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



4' L ancaster
V' | aboratories

Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description: S-301 070810 Grab Water

Page 1 of 2

LLI Sample # WW 6030818

Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-301 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 13:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2301
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 9 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 41 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 4 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 9 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 4 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 500 500 100 10
07805 Fluorene 86-73-7 < 500 500 100 10
07805 Naphthalene 91-20-3 < 500 500 100 10
07805 Phenanthrene 85-01-8 < 500 500 100 10
07805 Pyrene 129-00-0 < 500 500 100 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.

Due to the nature of the sample matrix, a reduced aliquot was used for

analysis. The reporting limits were raised accordingly.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 10:53 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 10:53 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 06:50 Linda M 10
Hartenstine

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-301 070810 Grab Water LLI Sample # WW 6030818

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-301 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 13:00 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2301
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 03:47 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 10:44 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-304 070810 Grab Water LLI Sample # WW 6030819
Philadelphia Refinery AOI-2 LLI Group # 1202807
CoC: 237713 S-304 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 13:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2304
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 3 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 Z101992AA 07/19/2010 07:23 Florida A Cimino 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 Z101992AA 07/19/2010 07:23 Florida A Cimino 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 07:40 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 04:16 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-304 070810 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030819
LLI Group # 1202807

COC: 237713 S-304_ 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 13:30 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2304
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:04 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-309 070810 Grab Water LLI Sample # WW 6030820
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-309 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 10:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2309
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 17 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 11:38 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 11:38 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 08:29 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 05:45 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-309 070810 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030820
LLI Group # 1202807

COC: 237713 sS-309 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 10:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2309
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:05 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-310 070810 Grab Water LLI Sample # WW 6030821
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-310_070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 11:25 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2310
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 < 2 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 08:59 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 08:59 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 09:19 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 06:15 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-310 070810 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030821
LLI Group # 1202807

COC: 237713 sS-310_070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 11:25 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2310
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:07 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Pagelof 1

Sample Description: S-312 070810 Grab Water LLI Sample # WW 6030822

Philadelphia Refinery AOI-2 LLI Group # 1202807

CcoC: 237713 S-312 070810 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/08/2010 12:00 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2312
As Received As Received
CAT As Received L1m1t.of A MEthOd. .. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 < 2 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 5 5 1 1
07805 Fluorene 86-73-7 < 5 5 1 1
07805 Naphthalene 91-20-3 < 5 5 1 1
07805 Phenanthrene 85-01-8 < 5 5 1 1
07805 Pyrene 129-00-0 < 5 5 1 1
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1
General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 12:23 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 12:23 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 10:08 Linda M 1
Hartenstine
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 06:45 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:09 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-253 070910 Grab Water LLI Sample # WW 6030823
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 s-253 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 12:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2253
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 21 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 16 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 12:46 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 12:46 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 10:57 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 07:15 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-253_ 070910 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030823
LLI Group # 1202807

COC: 237713 s-253 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 12:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2253
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:11 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-302 070910 Grab Water LLI Sample # WW 6030824
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 s-302 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 09:15 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2302
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 50 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 9 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 65 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 13:08 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 13:08 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 14:42 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 07:44 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:13 Choon Y Tian 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-302 070910 Grab Water LLI Sample # WW 6030824

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-302 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 09:15 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2302
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-306 070910 Grab Water LLI Sample # WW 6030825
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-306_070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 08:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2306
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 740 10 5 10
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 490 10 5 10
10943 Isopropylbenzene 98-82-8 73 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 52 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 40 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 52 2 0.5 1
10943 Xylene (Total) 1330-20-7 300 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 500 500 100 10
07805 Fluorene 86-73-7 < 500 500 100 10
07805 Naphthalene 91-20-3 670 500 100 10
07805 Phenanthrene 85-01-8 850 500 100 10
07805 Pyrene 129-00-0 < 500 500 100 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.

Due to the nature of the sample matrix, a reduced aliquot was used for

analysis. The reporting limits were raised accordingly.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0094 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 13:31 Anita M Dale 1
01163 GC/MS VOA Water Prep SW-846 5030B 2 Z102011AA 07/20/2010 20:11 Ginelle L Feister 10
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 13:31 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 Z102011AA 07/20/2010 20:11 Ginelle L Feister 10

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-306 070910 Grab Water LLI Sample # WW 6030825

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 sS-306_070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 08:30 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2306
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 15:31  Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 08:14 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:14 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2

Sample Description: S-314 070910 Grab Water
Philadelphia Refinery AOI-2

LLI Sample # WW 6030826
LLI Group # 1202807

COC: 237713 sS-314 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 11:35 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2314
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 100 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 4 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 2 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 500 500 100 10
07805 Fluorene 86-73-7 870 500 100 10
07805 Naphthalene 91-20-3 < 500 500 100 10
07805 Phenanthrene 85-01-8 1,900 500 100 10
07805 Pyrene 129-00-0 < 500 500 100 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.

Due to the nature of the sample matrix, a reduced aliquot was used for

analysis. The reporting limits were raised accordingly.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.027 0.027 0.0089 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 10:08 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 10:08 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 16:21 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-314 070910 Grab Water LLI Sample # WW 6030826

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-314 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 11:35 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2314
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 08:44 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:16 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-316 070910 Grab Water LLI Sample # WW 6030827
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-316 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 10:25 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2316
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 5 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 36 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 2 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 3 1 0.5 1
GC/MS Semivolatiles Sw-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 15:02 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 15:02 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 17:10 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 09:14 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:18 Choon Y Tian 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-316 070910 Grab Water LLI Sample # WW 6030827

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 sS-316_ 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 10:25 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2316
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2

Sample Description: S-317 070910 Grab Water
Philadelphia Refinery AOI-2

LLI Sample # WW 6030828
LLI Group # 1202807

COC: 237713 S-317 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2317
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 84 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 9 1 0.5 1
10943 Toluene 108-88-3 1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 3 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 500 500 100 10
07805 Fluorene 86-73-7 < 500 500 100 10
07805 Naphthalene 91-20-3 < 500 500 100 10
07805 Phenanthrene 85-01-8 < 500 500 100 10
07805 Pyrene 129-00-0 < 500 500 100 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.

Due to the nature of the sample matrix, a reduced aliquot was used for

analysis. The reporting limits were raised accordingly.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 15:24 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 15:24 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 18:00 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-317 070910 Grab Water LLI Sample # WW 6030828

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-317_ 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 11:00 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2317
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 09:44 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:23 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-318 070910 Grab Water LLI Sample # WW 6030829
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 sS-318 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 09:45 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2318
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 51 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 20 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 1 1 0.5 1
GC/MS Semivolatiles Sw-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 48 48 10 10
07805 Fluorene 86-73-7 < 48 48 10 10
07805 Naphthalene 91-20-3 < 48 48 10 10
07805 Phenanthrene 85-01-8 < 48 48 10 10
07805 Pyrene 129-00-0 < 48 48 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 D101971AA 07/16/2010 16:10 Anita M Dale 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 D101971AA 07/16/2010 16:10 Anita M Dale 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 18:49 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 10:13 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:25 Choon Y Tian 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-318 070910 Grab Water LLI Sample # WW 6030829

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-318 070910 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/09/2010 09:45 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2318
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-251 071210 Grab Water LLI Sample # WW 6030830
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 s-251 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 09:50 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2251
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 370 5 3 5
10943 1,2-Dichloroethane 107-06-2 < 5 5 3 5
10943 Ethylbenzene 100-41-4 120 5 3 5
10943 Isopropylbenzene 98-82-8 34 10 3 5
10943 Methyl Tertiary Butyl Ether 1634-04-4 < 5 5 3 5
10943 Toluene 108-88-3 < 5 5 3 5
10943 1,2,4-Trimethylbenzene 95-63-6 68 10 3 5
10943 1,3,5-Trimethylbenzene 108-67-8 48 10 3 5
10943 Xylene (Total) 1330-20-7 33 5 3 5
GC/MS Semivolatiles Sw-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0095 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 P101991AA 07/19/2010 04:19 Florida A Cimino 5
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P101991AA 07/19/2010 04:19 Florida A Cimino 5
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 19:38 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 11:43 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:27 Choon Y Tian 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 2 of 2

Sample Description: S-251 071210 Grab Water LLI Sample # WW 6030830

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 s-251 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 09:50 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2251
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-252 071210 Grab Water LLI Sample # WW 6030831
Philadelphia Refinery AOI-2 LLI Group # 1202807
CcoC: 237713 sS-252 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 09:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2252
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 1,300 10 5 10
10943 1,2-Dichloroethane 107-06-2 < 2 2 1 2
10943 Ethylbenzene 100-41-4 96 2 1 2
10943 Isopropylbenzene 98-82-8 13 4 1 2
10943 Methyl Tertiary Butyl Ether 1634-04-4 5 2 1 2
10943 Toluene 108-88-3 9 2 1 2
10943 1,2,4-Trimethylbenzene 95-63-6 140 4 1 2
10943 1,3,5-Trimethylbenzene 108-67-8 42 4 1 2
10943 Xylene (Total) 1330-20-7 250 2 1 2
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 P101991AA 07/19/2010 04:48 Florida A Cimino 10
01163 GC/MS VOA Water Prep SW-846 5030B 2 P102011AA 07/20/2010 19:53 Daniel H Heller 2
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P101991AA 07/19/2010 04:48 Florida A Cimino 10
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P102011AA 07/20/2010 19:53 Daniel H Heller 2
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/29/2010 20:28 Matthew S Woods 10
07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 12:13 James H Place 1

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report
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Sample Description: S-252 071210 Grab Water LLI Sample # WW 6030831

Philadelphia Refinery AOI-2 LLI Group # 1202807

CcoC: 237713 sS-252 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 09:00 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2252
Laboratory Sample Analysis Record

CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1
06035 Lead SW-846 6020 1 101966050001A 07/16/2010 11:29 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1

modified

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-139 071210 Grab Water LLI Sample # WW 6030832
Philadelphia Refinery AOI-2 LLI Group # 1202807
COC: 237713 S-139 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 13:30 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2139
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 3 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 <1 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 P101991AA 07/19/2010 05:16 Florida A Cimino 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P101991AA 07/19/2010 05:16 Florida A Cimino 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/31/2010 04:40 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 12:43 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-139 071210 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030832
LLI Group # 1202807

COC: 237713 S-139 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 13:30 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2139
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:31 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result



L ancaster .
4' | aboratories Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2
Sample Description: S-140 071210 Grab Water LLI Sample # WW 6030833
Philadelphia Refinery AOI-2 LLI Group # 1202807
CoC: 237713 S-140 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 11:00 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2140
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
Yo. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 < 2 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 7 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 49 49 10 10
07805 Fluorene 86-73-7 < 49 49 10 10
07805 Naphthalene 91-20-3 < 49 49 10 10
07805 Phenanthrene 85-01-8 < 49 49 10 10
07805 Pyrene 129-00-0 < 49 49 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.029 0.029 0.0096 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 P101991AA 07/19/2010 05:44 Florida A Cimino 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P101991AA 07/19/2010 05:44 Florida A Cimino 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/31/2010 05:29 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 13:13 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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Analysis Report

2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-140 071210 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030833
LLI Group # 1202807

COC: 237713 S-140 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 11:00 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2140
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:32 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Page 1 of 2

Sample Description: S-141 071210 Grab Water
Philadelphia Refinery AOI-2

LLI Sample # WW 6030834
LLI Group # 1202807

CoC: 237713 S-141 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 10:20 by SS SUN: Aquaterra Tech.
PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2141
As Received As Received

CAT As Received L1m1t.of . MEthOd. L. Dilution
No. Analysis Name CAS Number Result Quantitation* Detection Limit Factor
GC/MS Volatiles SW-846 8260B ug/1 ug/1 ug/1
10943 Benzene 71-43-2 <1 1 0.5 1
10943 1,2-Dichloroethane 107-06-2 < 1 1 0.5 1
10943 Ethylbenzene 100-41-4 <1 1 0.5 1
10943 Isopropylbenzene 98-82-8 36 2 0.5 1
10943 Methyl Tertiary Butyl Ether 1634-04-4 9 1 0.5 1
10943 Toluene 108-88-3 <1 1 0.5 1
10943 1,2,4-Trimethylbenzene 95-63-6 < 2 2 0.5 1
10943 1,3,5-Trimethylbenzene 108-67-8 < 2 2 0.5 1
10943 Xylene (Total) 1330-20-7 <1 1 0.5 1
GC/MS Semivolatiles SW-846 8270C ug/1 ug/1 ug/1
07805 Chrysene 218-01-9 < 51 51 10 10
07805 Fluorene 86-73-7 91 51 10 10
07805 Naphthalene 91-20-3 < 51 51 10 10
07805 Phenanthrene 85-01-8 190 51 10 10
07805 Pyrene 129-00-0 61 51 10 10

Due to the sample matrix an initial dilution was necessary to perform the

analysis. Therefore, the reporting limits for the GC/MS semivolatile

compounds were raised.
GC Miscellaneous SW-846 8011 ug/1 ug/1 ug/1
07879 Ethylene dibromide 106-93-4 < 0.028 0.028 0.0094 1
Metals Dissolved SW-846 6020 mg/1 mg/1 mg/1
06035 Lead 7439-92-1 < 0.0010 0.0010 0.000050 1

General Sample Comments
PA DEP Lab Certification ID 36-00037, Expiration Date: 1/31/11
This sample was filtered in the lab for dissolved metals.
Trip blank vials were not received by the laboratory for this sample group.
All QC is compliant unless otherwise noted. Please refer to the Quality
Control Summary for overall QC performance data and associated samples.
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
01163 GC/MS VOA Water Prep SW-846 5030B 1 P101991AA 07/19/2010 06:12 Florida A Cimino 1
10943 BTEX/MTBE/Cumene/EDC/TMBs SW-846 8260B 1 P101991AA 07/19/2010 06:12 Florida A Cimino 1
07805 PAHs by 8270 SW-846 8270C 1 10195WAA026 07/31/2010 06:19 Linda M 10
Hartenstine

07807 BNA Water Extraction SW-846 3510C 1 10195WAA026 07/14/2010 12:05 Kelli M Barto 1
07879 EDB in Wastewater SW-846 8011 1 101950014A 07/17/2010 13:42 James H Place 1
07786 EDB Extraction SW-846 8011 1 101950014A 07/15/2010 08:45 Edwin Ortiz 1

*=This limit was used in the evaluation of the final result
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2425 New Holland Pike, PO Box 12425, Lancaster, PA 17605-2425 +717-656-2300 Fax: 717-656-2681+ www.lancasterlabs.com

Sample Description:

S-141 071210 Grab Water

Philadelphia Refinery AOI-2

Page 2 of 2

LLI Sample # WW 6030834
LLI Group # 1202807

COC: 237713 S-141 071210 Account # 10132
Project Name: SUN: Philadelphia Refinery AOI-2
Collected: 07/12/2010 10:20 by SS SUN: Aquaterra Tech.

PO Box 744
Submitted: 07/13/2010 15:10 West Chester PA 19381
Reported: 08/02/2010 15:15
Discard: 08/17/2010
A2141
Laboratory Sample Analysis Record
CAT Analysis Name Method Trial# Batch# Analysis Analyst Dilution
No. Date and Time Factor
06035 Lead SW-846 6020 1 101966050001A  07/16/2010 11:34 Choon Y Tian 1
06050 ICP/MS SW-846 Water Digest SW-846 3010A 1 101966050001 07/15/2010 19:45 Mirit S Shenouda 1
modified

*=This limit was used in the evaluation of the final result
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Sample Description: S-143 071210 Grab Water LLI Sample # WW 6030835

Philadelphia Refinery AOI-2 LLI Group # 1202807

CoC: 237713 S-143 071210 Account # 10132
Project 